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
/HVWUDYDX[SUpVHQWpVGDQVFHPpPRLUHRQWEpQpILFLpG¶XQHpWURLWHFROODERUDWLRQHQWUHOHGpSDUWHPHQW
&RFNSLW G¶$LUEXV 2SHUDWLRQV O¶pTXLSH ,QWHUDFWLYH &ULWLFDO 6\VWHPV GH O¶,QVWLWXW GH 5HFKHUFKH HQ
,QIRUPDWLTXHGH7RXORXVHHWOHJURXSH7ROpUDQFHDX[IDXWHVHW6UHWpGH)RQFWLRQQHPHQWGX/DERUDWRLUH
G¶$QDO\VHHWG¶$UFKLWHFWXUHGHV6\VWqPHVGX&HQWUH1DWLRQDOGHOD5HFKHUFKH6FLHQWLILTXH-HWLHQVj
UHPHUFLHUWRXVOHVDFWHXUVTXLRQWUHQGXSRVVLEOHVFHVUHFKHUFKHV

0HUFLj)UDQoRLV7DwDQLHW1LFRODV5RXVVHOSRXUP¶DYRLUIDLWO¶KRQQHXUG¶DFFHSWHUGHUDSSRUWHUPDWKqVH
HW P¶DYRLU DXWRULVpH j VRXWHQLU PHV WUDYDX[ GH WKqVH ,OV RQW VX SUHQGUH OH WHPSV G¶pWXGLHU HW GH
FRPPHQWHUFHPDQXVFULWFHTXLP¶DSHUPLVGHO¶DPpOLRUHUFRQVLGpUDEOHPHQW0HUFLpJDOHPHQWj+HUYp
*LURGHW-XDQ&DUORV5XL]SRXUDYRLUDFFHSWpGHVHGpSODFHUSRXUIDLUHSDUWLHGHPRQMXU\HWDLQVLSDUWDJHU
DYHFPRLOHXUDYLVVXUPHVWUDYDX[

/DSUpSDUDWLRQGHFHWWHWKqVHDpWpUHQGXHSRVVLEOHJUkFHDXILQDQFHPHQWG¶$LUEXV2SHUDWLRQV$LQVLMH
UHPHUFLHSDUWLFXOLqUHPHQW<DQQLFN'pOpULV3KLOLSSH3DODQTXHHW-HDQ&KDUOHV)DEUHSRXUDYRLUPRQWp
FHSURMHWHWSRXUODFRQILDQFHTX¶LOVP¶RQWDFFRUGpHHQPHFRQILDQWFHVXMHWGHUHFKHUFKH

-HWLHQVpJDOHPHQWjH[SULPHUXQJUDQGPHUFLjPHVHQFDGUDQWVDFDGpPLTXHVHWLQGXVWULHOV
0HUFL j 3KLOLSSH 3DODQTXH SRXUP¶DYRLU DFFRUGp VD FRQILDQFH ORUV GHPRQ VWDJH GH ILQ G¶pWXGH HQ
P¶LPSOLTXDQWUDSLGHPHQWGDQVOHVSUREOpPDWLTXHVGHO¶pTXLSHSRXUP¶DYRLUIDLWUHGpFRXYULUOHPRQGH
GHODUHFKHUFKHHWGpFRXYULUOHGRPDLQHGHO¶LQWHUDFWLRQKRPPHPDFKLQHTXHMHQHFRQQDLVVDLVSDVGX
WRXW0HUFLSRXUVDSDWLHQFHHW OHVQRPEUHXVHV UpSpWLWLRQVGHVGpILQLWLRQVHWSULQFLSHVGHEDVHGHFH
GRPDLQHTXHM¶DLDLQVLSXILQLUSDUUHWHQLU0HUFLSRXUVRQDFFXHLOVRQpQHUJLHHWVRQRXYHUWXUHG¶HVSULW
0HUFLj-HDQ&KDUOHV)DEUHTXLDVXPHGRQQHUOHJRWHWO¶HQYLHGHIDLUHGHODUHFKHUFKHjWUDYHUVVHV
HQVHLJQHPHQWVHWODGpFRXYHUWHGXGRPDLQHGHODVUHWpGHIRQFWLRQQHPHQWLQIRUPDWLTXHHWGHODVpFXULWp
0HUFLSRXUVDFRQILDQFHSURIHVVLRQQHOOHTXLP¶DSHUPLVGHGpFRXYULUOHPRQGHGHODUHFKHUFKHjWUDYHUV
OHVGLIIpUHQWVVWDJHVHWSURMHWVGDQVOHVTXHOVLOP¶DGRQQpODSRVVLELOLWpGHP¶LPSOLTXHU0HUFLSRXUOHV
FRXSVGHSLHGVGDQVODIRXUPLOLqUHTXDQGLOVV¶LPSRVDLHQWHWTXLRQWSHUPLVGHIDLUHDYDQFHUOHVFKRVHV
0HUFLSRXUOHXUVDSSRUWVVFLHQWLILTXHVSRXUO¶RXYHUWXUHjO¶LQWHUQDWLRQDOTX¶LOVRQWSHUPLVGHGRQQHUj
FHV WUDYDX[ OH WUDYDLOFROODERUDWLIPDOJUp OHV LQFRPSUpKHQVLRQVGXHVDX[GLIIpUHQFHVGHGRPDLQHGH
UHFKHUFKHHWSRXUOHXUSDVVLRQGHODUHFKHUFKHKDXWHPHQWFRPPXQLFDWLYH0HUFLGHUHVWHUXQHVRXUFH
G¶LQVSLUDWLRQHWXQHUpIpUHQFHPDOJUpFHVTXDWUHDQQpHVSHQGDQWOHVTXHOOHVM¶DLSXpYROXHUHWDSSUHQGUH
jPHIDLUHPDSURSUHRSLQLRQ
0HUFL pJDOHPHQW j 'DYLG 1DYDUUH JUDQG RXEOLp GHV SDSLHUV RIILFLHOV SRXU VRQ HQFDGUHPHQW HW VHV
FRQVHLOV WHFKQLTXHV0HUFL SRXU QRV ORQJXHV GLVFXVVLRQV WHFKQLTXHV VXU OHV GLIIpUHQWHVPRGpOLVDWLRQ
FRPSRUWHPHQWDOHV UpDOLVpHVGDQV FHWWH WKqVH HOOHVRQWSHUPLVG¶DPpOLRUHUJUDQGHPHQW ODTXDOLWpGHV
WUDYDX[SUpVHQWpV0HUFLpJDOHPHQWSRXUDYRLUVXHQGRVVHUOHU{OHGXGLUHFWHXUGHWKqVHHQUpSRQGDQW
SDU H[HPSOH j PHV TXHVWLRQV H[LVWHQWLHOOHV VXU OD UpGDFWLRQ GXPDQXVFULW ORUVTXH 3KLOLSSH pWDLW HQ
YDGURXLOOH
0HUFLj<DQQLFN'pOpULVSRXUVHVFRQVHLOVVRQVXLYLUpJXOLHUVRQSRLQWGHYXHH[WpULHXUHWLQGXVWULHOTXL
RQWSHUPLVGHGRQQHUjFHVWUDYDX[XQHDSSOLFDWLRQLQGXVWULHOOHHWFRQFUqWH0HUFLSRXUVDSDWLHQFHHWVD
GLVSRQLELOLWpSRXUOHVpFKpDQFHVVFLHQWLILTXHVWHOOHVTXHODUpGDFWLRQGXPDQXVFULWGHWKqVHHWOHVGLYHUV
DUWLFOHVGHUHFKHUFKH

5HPHUFLHPHQWV

0HUFL j WRXWH O¶pTXLSH ,&6 SRXU OHV QRPEUHX[ pFKDQJHV O¶DFFXHLO OH VRXWLHQ HW OHV QRPEUHX[
HQFRXUDJHPHQWV8QPHUFLWRXWSDUWLFXOLHUjPHVGHX[YRLVLQHVGHEXUHDXOHVGHX[SHWLWHVYLHLOOHV0HUFL
j&pOLD0DUWLQLHSRXUP¶DYRLUHQFRXUDJpHHWLPSOLTXpHGDQVGHVWUDYDX[VRUWDQWSDUIRLVOpJqUHPHQWGX
FDGUHGHODWKqVH0HUFLSRXUWRXVVHVFRQVHLOVTX¶HOOHDVXPHGRQQHUGXUDQWFHVDQQpHVHOOHUHVWHXQ
PRGqOHGRQWM¶HVSqUHSRXYRLUXQMRXUVXLYUHOHVWUDFHV0HUFLj0DUWLQD5DJRVWDSRXUOHVVpDQFHVGH
SLVFLQH HW OHV QRPEUHX[ pFKDQJHV VFLHQWLILTXHV RXQRQ SRXUP¶DYRLU IDLW GpFRXYULU OD JDVWURQRPLH
LWDOLHQQHHWSRXUDYRLUSDUWDJpVHVUHFHWWHV0HUFLjeULF%DUERQLGLW'LGLHUSRXUVDSDWLHQFHORUVGHPD
GpFRXYHUWHGHO¶RXWLO3HW6KRSHWGHODPRGpOLVDWLRQ,&2PHUFLSRXUVRQDLGHVFLHQWLILTXHVDQVODTXHOOH
DXFXQGHPHV WUDYDX[ QH IRQFWLRQQHUDLW j O¶KHXUH DFWXHOOH0HUFL pJDOHPHQW SRXU O¶RUJDQLVDWLRQ GHV
GLYHUVHVVRUWLHVVSRUWLYHV0HUFLj0DUFR:LQFNOHUSRXUVRQpQHUJLHVDFRQQDLVVDQFHHWVDSDVVLRQGHV
RUFKLGpHV DLQVLTXHGHV GpGDOHV DGPLQLVWUDWLIV0HUFL pJDOHPHQW SRXU OHV SHWLWVGpILV TXRWLGLHQV OHV
EODJXHVEUpVLOLHQQHVHW O¶LPSOLFDWLRQGDQV O¶RUJDQLVDWLRQGHGLYHUVpYpQHPHQWVVFLHQWLILTXHV0HUFLj
WRXVOHVDXWUHVPHPEUHVGHO¶pTXLSHDFWXHOVHWDQFLHQVSRXUOHXUVFRQVHLOVHWHQFRXUDJHPHQWVHWSOXV
SDUWLFXOLqUHPHQW5HJLQD%HUQKDXSW0LFNDHO3LUNHU$GULHQQH7DQNHX&KRLWDW0DUWLQ&URQHO5DFLP
)DKVVL )UDQoRLV0DQFLHW$QWRLQH'HVQRV%DVWLHQ*DWHOOLHU5DSKDsO*XHQRQ5RPXDOG'HVKD\HV
7KLDJR5RFKD6LOYD&DLR6WHLQ'¶$JRVWLQL-RVH'D6LOYD7KRPDV0LUODFKHU«

8QPHUFL WRXWSDUWLFXOLHU j$UQDXG+DPRQ FRPSDJQRQGHJDOqUHSULYLOpJLp0HUFLSRXUQRVGpEDWV
VFLHQWLILTXHVSRXUQRVGLVFXVVLRQVPRLQVVFLHQWLILTXHV0HUFLSRXU VRQVRXWLHQHWVRQDPLWLpHWSRXU
WRXWHVFHVVRLUpHVSDVVpHVHQVHPEOHjWUDYDLOOHURXjV¶DPXVHU

0HUFL j WRXW OH JURXSH76) DX[ SHUPDQHQWV FDU LOV FRQWULEXHQW SRXU EHDXFRXS j OD ERQQH HQWHQWH
JpQpUDOH GDQV O¶pTXLSH76) XQPHUFL SDUWLFXOLHU j0LFKDsO /DXHU0DWWKLHX5R\1LFRODV 5LYLqUH
.DUDPD.DQRXQ0RKDPHG.DDQLFKH<YHV&URX]HW$JQDQGH%RQQHYDO«0HUFLpJDOHPHQW DX[
GRFWRUDQWVGRFWHXUVSRVWGRFWRUDQWVHWVWDJLDLUHVTXHM¶DLSXUHQFRQWUHUHWGRQWMHPHVXLVOLpHG¶DPLWLp
DYHFQRPEUHG¶HQWUHHX[,OHVWGLIILFLOHGHWRXVOHVFLWHUPDLVMHYHX[HVVD\HU<DQQ0DWKLOGH3LHUUH
7KLEDXW5REHUWR/XGRYLF ,YDQ+pOqQH-RULV0LUXQD&DUOD$PLUD4X\QK$QK0RXVVD%HQRvW
-XOLHQ*XWKHPEHUJ$QWKRQ\-HVXV5REHUW.RVVL-LPP\HWWRXVFHX[TXHM¶RXEOLH(QILQXQPHUFL
WRXWSDUWLFXOLHUj.DORXSRXUVHVQRPEUHXVHVUHOHFWXUHVHWVDJpQpURVLWpHQHQFUHURXJHTXLP¶DSHUPLV
G¶DPpOLRUHUFHPDQXVFULW

0HUFLj$GULHQQH7DQNHX&KRLWDWSRXUP¶DYRLUHQFDGUpGXUDQWPRQVWDJHGHILQG¶pWXGHHWSRXUP¶DYRLU
LQLWLpHjFHVXMHWGHUHFKHUFKHTXLPHSDVVLRQQH

0HUFL j*DEULHO%XVWDPDQWH5pP\3DOXVWUDQ HWSOXVSDUWLFXOLqUHPHQW0DUWLQ&URQHOSRXU OH WUDYDLO
IRXUQLVXUOHVLPXODWHXU$5,66,0

0HUFLjO¶pTXLSH'LVSOD\V\VWHPG¶$LUEXVSOXVSDUWLFXOLqUHPHQWj$QWRQLR3RQVHW6RI\DQ6X

0HUFLj-DFTXHOLQHSRXUVDERQQHKXPHXUHWVHVDQHFGRWHVUpJXOLqUHVHWPHUFLjWRXVOHVPHPEUHVGH
O¶pTXLSH6,(5$SRXUDQLPHUOHVFRXORLUVYLGHVGXHUpWDJHGX5

0HUFLjWRXVPHVDPLVTXLP¶RQWVRXWHQXSHQGDQWFHVTXDWUHDQQpHVPDOJUpODGLVWDQFHRXOHVDXWUHV
pORLJQHPHQWV GH OD YLH0HUFL j0RKDPHG SRXU QRV ORQJXHV FRQYHUVDWLRQV WpOpSKRQLTXHV0HUFL j
0\ULDPHW$GULHQ(YDHW7ULVWDQSRXUOHXUMRLHGHYLYUH OHXUDPLWLpHW O¶H[HPSOHTX¶LOVSURGLJXHQW
0HUFL j0DQXHO SRXU QRV UHWURXYDLOOHV WRXMRXUV HQULFKLVVDQWHV0HUFL j1LFRODV SRXU FHV VRLUpHV GH
WUDYDLOHWGHUpSpWLWLRQVTXLP¶RQWEHDXFRXSDLGpHDLQVLTXHSRXUWRXWHVVHVUpIOH[LRQVVXUODYLHDYHF
OHVTXHOOHV MH Q¶DGKqUH SDV IRUFpPHQWPDLV TXL VRQW UHVWpHV WRXMRXUV DXVVL SDVVLRQQDQWHV«0HUFL j
5HPHUFLHPHQWV
0DUMRULHHWeULFSRXUOHXUVRXWLHQFRQVWDQWHWWRXWHVFHVVRLUpHVTXLP¶RQWSHUPLVGHWHQLUOHFDSGDQVOHV
PRPHQWVGLIILFLOHV0HUFLj$OH[DQGUHG¶DYRLUVXUHVWHUHWGHUHVWHUOHGXGH0HUFLj5pP\HW-XOLHQSRXU
OHXUDPLWLpHWOHXUVEODJXHV0HUFLj*DsOOHHW'DYLGSRXUOHVQRPEUHXVHVVRLUpHVHWOHXUVRXWLHQW0HUFL
j0DULQHSRXUVRQDPLWLpjWRXWHpSUHXYH0HUFLj6DUDK/RXLVH-XOLHQ0DULH%pQpGLFWHHW*XLOODXPH
SRXUOHXUDPLWLpHWSRXUDYRLUVXLQVLVWHUTXDQGM¶DYDLVEHVRLQGHVRUWLUDORUVTXHMHOHUHIXVDLV(QILQ
PHUFLjWRXVOHVDXWUHVTXHM¶DLSXRXEOLHU

(QILQPHUFLjWRXWHPDIDPLOOHSRXUOHXUVRXWLHQVDQVIDLOOH O¶DLGHHW ODFRQILDQFHTX¶LOVRQWVXPH
GRQQHU0HUFL j0RQLTXH/XFDWPDPDUUDLQH VL DWWHQWLYH HW j VRQPDUL%HUQDUG DX['XODF HW DX[
9H\UDFPHUFLj1DWKDOLHHW%pDWULFH0DKpPHUFLjPHVJUDQGVSDUHQWVHWPHUFLDX[FRXVLQHV0DKp
,VDEHOOH6WpSKDQLHHWePLOLHPHUFLDX[FRXVLQV5RXVVHO5pPL6RSKLH/XFLOHHWeOLVH
8QPHUFL WRXWSDUWLFXOLHUjPHVSDUHQWV-HDQ3KLOLSSHHW%pQpGLFWHSRXU OHXUVRXWLHQWFRQWLQXHW OHV
QRPEUHXVHV UHOHFWXUHV HW O¶DPRXU TX¶LOVPH SURGLJXHQW FKDTXH MRXU0HUFL jPHV IUqUH HW V°XUV GH
P¶DFFRPSDJQHUDXTXRWLGLHQ&KDQWDOSRXUP¶DYRLUVXSSRUWpHGDQVOHVGHX[VHQVGXWHUPHWRXWDX
ORQJGHFHWWHGHUQLqUHDQQpHGHWKqVHSDVWRXMRXUVpYLGHQWHPHUFLSRXUVRQpQHUJLHGpERUGDQWH)ORUHQW
SRXU VRQ FDOPHHW VRQRUGUHPHUFLSRXU VHV LQWHUURJDWLRQVTXLP¶pPHUYHLOOHQW WRXV OHV MRXUV HW QRV
GLVFXVVLRQVVFLHQWLILTXHV(WHQILQ&pFLOHSRXUVDMRLHGHYLYUHLQGpIHFWLEOHVHVFkOLQVGXZHHNHQGTXH
M¶DWWHQGVWRXMRXUVDYHFLPSDWLHQFHPHUFLGHUHVWHUODSHWLWHGHUQLqUHGXKDXWGHWHVDQV

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/HVV\VWqPHVLQWHUDFWLIVRQWFRQVLGpUDEOHPHQWpYROXpGXUDQWOHVGHUQLqUHVGpFHQQLHVQRWDPPHQW
GDQVOHVGRPDLQHVJUDQGSXEOLF$LQVL OHVV\VWqPHVLQWHUDFWLIVTXLRQWpWpGpPRFUDWLVpV WHOVTXH OHV
RUGLQDWHXUV GH EXUHDX VRQW HQ FRQVWDQWH pYROXWLRQ HW LQWqJUHQW GHV WHFKQLTXHV G¶LQWHUDFWLRQV
VRSKLVWLTXpHVWHOOHVTXHFHOOHVSHUPHWWDQWO¶XWLOLVDWLRQG¶XQpFUDQWDFWLOHRXGHODUHFRQQDLVVDQFHYRFDOH
SRXUFRPPDQGHUXQV\VWqPH
,OH[LVWHFHSHQGDQWGHVGRPDLQHVGDQVOHVTXHOVO
LQWpJUDWLRQGHFHVpYROXWLRQVUHVWHWUqVGLIILFLOH
&
HVWQRWDPPHQWOHFDVGHVV\VWqPHVLQWHUDFWLIVFULWLTXHVTXHO
RQUHWURXYHSDUH[HPSOHGDQVOHVFRFNSLWV
G
DYLRQV FLYLOV RXGDQV OHV FHQWUHVGH FRPPDQGHHWFRQWU{OHGHV FHQWUDOHVQXFOpDLUHV&HVGRPDLQHV
FRPPHQFHQW j SHLQH j LQWpJUHU GHV V\VWqPHV LQWHUDFWLIV VHPEODEOHV j FHX[ TXH QRXV XWLOLVRQV
TXRWLGLHQQHPHQW$LQVLVLQRXVSUHQRQVO¶H[HPSOHGHVFRFNSLWVG¶DYLRQVFLYLOVVHXOVOHVFRFNSLWVGHV
DYLRQV OHV SOXV UpFHQWV WHOV TXH O¶$ O¶$ RX OH%RHLQJ  LQWqJUHQW HQ SOXV GHV LQWHUIDFHV
KRPPHPDFKLQHDQDORJLTXHVO¶XWLOLVDWLRQGHV\VWqPHVLQWHUDFWLIVSRXUODFRPPDQGHHWOHFRQWU{OHGHV
V\VWqPHV DYLRQLTXHV &HV V\VWqPHV LQWHUDFWLIV VRQW FRPSRVpV G¶pFUDQV SHUPHWWDQW O¶DIILFKDJH
G¶DSSOLFDWLRQVDYHFOHVTXHOOHVOHSLORWHSHXWLQWHUDJLUjWUDYHUVO¶XWLOLVDWLRQG¶XQHVRXULVHWG¶XQFODYLHU
/¶XWLOLVDWLRQ GHV V\VWqPHV LQWHUDFWLIV GDQV OHV FRFNSLWV G¶DYLRQV HVW UpJLH SDU GHV H[LJHQFHV GH
FHUWLILFDWLRQ TXL LPSRVHQW TXH FHX[FL VRLHQW FRQoXV HW GpYHORSSpV DYHF XQ QLYHDX GH VUHWp GH
IRQFWLRQQHPHQW FRKpUHQW DYHF FHOXL GHV V\VWqPHV DYLRQLTXHV TX¶LOV SHUPHWWHQW GH FRPPDQGHU HW
FRQWU{OHU$LQVLSRXUTXHOHVV\VWqPHVLQWHUDFWLIVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOHFRQWU{OH
GHV\VWqPHVDYLRQLTXHVFULWLTXHVLOHVWQpFHVVDLUHTX¶LOVVRLHQWFRQoXVHWGpYHORSSpVDYHFXQQLYHDXGH
VUHWpGHIRQFWLRQQHPHQWVXIILVDQW&HFLLPSRVHO¶XWLOLVDWLRQG¶DSSURFKHVGHSUpYHQWLRQGHVIDXWHVHWGH
WROpUDQFH DX[ IDXWHV¬ O¶KHXUH DFWXHOOH OD FRQFHSWLRQ HW OH GpYHORSSHPHQW GHV V\VWqPHV LQWHUDFWLIV
Q¶LQWqJUHQWSDVFHJHQUHG¶DSSURFKHHWELHQTXHOHQLYHDXGHVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHV
LQWHUDFWLIVHVWVXIILVDQWSRXUTX¶LOVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHV
DYLRQLTXHVQRQFULWLTXHVLOQ¶HVWSDVVXIILVDQWSRXUTX¶LOVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOH
FRQWU{OHGHV\VWqPHVDYLRQLTXHVFULWLTXHV
3DUDLOOHXUVOHVV\VWqPHVLQWHUDFWLIVVRQWGHVWLQpVjrWUHXWLOLVpVSDUGHVKXPDLQVHWLOHVWIRQGDPHQWDO
GHV¶DVVXUHUTX¶LOVVRLHQWXWLOLVDEOHVFDUFRPPHOHVXJJqUH6XVDQ'UD\GDQVVRQVORJDQ³,IWKHXVHUFDQ¶W
XVHLWLWGRHVQ¶WZRUN´VLXQV\VWqPHQ¶HVWSDVXWLOLVDEOHO¶XWLOLVDWHXUQHSRXUUDSDVV¶HQVHUYLUHWGRQF
SDUH[WHQVLRQFHV\VWqPHVHUDLQFDSDEOHGHIRXUQLU OHVHUYLFHSRXUOHTXHOLODpWpFRQoX ,OHVWGRQF
IRQGDPHQWDOGHSUHQGUHHQFRPSWHFHWWHSURSULpWpORUVGHODFRQFHSWLRQHWGXGpYHORSSHPHQWGXV\VWqPH

+\SRWKqVHVGHODWKqVHHWFRQWULEXWLRQV
/¶REMHFWLI GH QRV WUDYDX[ HVW GH GpPRQWUHU TX¶LO HVW SRVVLEOH GH FRQFHYRLU HW GpYHORSSHU GHV
V\VWqPHVLQWHUDFWLIVDYHFXQQLYHDXGHVUHWpGHIRQFWLRQQHPHQWHWG¶XWLOLVDELOLWpVXIILVDQWSRXUTX¶LOV
SXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHVDYLRQLTXHVFULWLTXHV
3RXUFHODQRXVSURSRVRQVjODIRLVXQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHHWXQHDSSURFKHjEDVHGH
PRGqOHVSRXUUpDOLVHUGHVV\VWqPHVLQWHUDFWLIVVUVGHIRQFWLRQQHPHQWFHTXLSHUPHWWUDG¶HQYLVDJHUGH
OHVXWLOLVHUSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHVFULWLTXHV
3UHPLqUHPHQWQRXVSURSRVRQVXQHDSSURFKHEDVpHVXUOHVPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV
]pURGpIDXW /¶REMHFWLI GH FHWWH DSSURFKH HVW G¶pYLWHU HW VXSSULPHU DXWDQW TXH SRVVLEOH OHV IDXWHV
ORJLFLHOOHVGHGpYHORSSHPHQW(OOHUHSRVHVXUODGHVFULSWLRQGHVGLIIpUHQWVFRPSRVDQWVORJLFLHOVG¶XQ
V\VWqPHLQWHUDFWLIjO¶DLGHG¶XQHWHFKQLTXHGHGHVFULSWLRQIRUPHOOHSHUPHWWDQWXQHGHVFULSWLRQFRQFLVH
FRPSOqWHHWQRQDPELJHDLQVLTX¶XQHDQDO\VHIRUPHOOHVXUOHVPRGqOHVREWHQXV
'HX[LqPHPHQWQRXVSURSRVRQVXQHDUFKLWHFWXUHORJLFLHOOHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWV
DX[IDXWHV/¶REMHFWLIGHFHWWHDUFKLWHFWXUHHVWGHSHUPHWWUHO¶LQWURGXFWLRQGHPpFDQLVPHVGHWROpUDQFH
DX[ IDXWHV GDQV OHV V\VWqPHV LQWHUDFWLIV DILQ GH WUDLWHU OHV IDXWHV ORJLFLHOOHV UpVLGXHOOHV HW OHV IDXWHV
,QWURGXFWLRQ

QDWXUHOOHV3RXUFHODDSUqVDYRLUpWXGLpOHVDUFKLWHFWXUHVFODVVLTXHVGHVUHWpGHIRQFWLRQQHPHQWHWOHXU
DSSOLFDELOLWp DX[ GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GHV V\VWqPHV LQWHUDFWLIV QRXV HQ FKRLVLVVRQV XQH
SDUWLFXOLqUHPHQWDGDSWpHDXFRQWH[WHGH ODWKqVHHWGpYHORSSRQVVRQXWLOLVDWLRQDXVHLQGHVV\VWqPHV
LQWHUDFWLIVDYLRQLTXHV
7URLVLqPHPHQW QRXV SURSRVRQV GHV RXWLOV DLQVL TX¶XQH DUFKLWHFWXUHPDWpULHOOH SRXU ODPLVH HQ
°XYUHGHQRWUHDSSURFKH1RXVSURSRVRQVpJDOHPHQWGHVSLVWHVGHYDOLGDWLRQSHUPHWWDQWQRWDPPHQWGH
JDUDQWLUOHPDLQWLHQGHO¶XWLOLVDELOLWpGXV\VWqPHPDOJUpO¶DMRXWGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHV
(QILQQRXVpWXGLRQVO¶DSSOLFDWLRQGHQRWUHDSSURFKHDXWUDYHUVXQHpWXGHGHFDVLVVXHGXPLOLHXGH
O¶DYLRQLTXHXQHYHUVLRQORJLFLHOOHGX)OLJKW&RQWURO8QLWV\VWqPHSHUPHWWDQWQRWDPPHQWDX[SLORWHV
GHFRQWU{OHUOHSLORWHDXWRPDWLTXHGHO¶DYLRQ

6WUXFWXUHGXPpPRLUH
&HPpPRLUHHVWVWUXFWXUpHQWURLVSDUWLHVTXLQRXVSHUPHWWHQWGHSUpVHQWHUOHFRQWH[WHHWO¶pWDWGH
O¶DUWOHVFRQWULEXWLRQVHWHQILQO¶DSSOLFDWLRQGHQRWUHDSSURFKHjXQHpWXGHGHFDV

/DSUHPLqUHSDUWLHSUpVHQWHOHFRQWH[WHGHODWKqVHDLQVLTXHOHVWUDYDX[H[LVWDQWVSHUWLQHQWVSDU
UDSSRUWjFHFRQWH[WH
/H&KDSLWUHSUpVHQWHjWUDYHUVO¶pWXGHGHO¶pYROXWLRQGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQV
OHVFRFNSLWVG¶DYLRQVFLYLOV ODSUREOpPDWLTXHj ODTXHOOHQRXVQRXVHIIRUoRQVGHUpSRQGUHGDQVFHWWH
WKqVHHVWLOSRVVLEOHGHFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVDYHFXQQLYHDXGHVUHWpGH
IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp VXIILVDQW SRXU TX¶LOV SXLVVHQW rWUH XWLOLVpV SRXU OD FRPPDQGH HW OH
FRQWU{OHGHVV\VWqPHVFULWLTXHVGDQVOHVFRFNSLWVG¶DYLRQVFLYLOV"
/H&KDSLWUHSUpVHQWHOHVGLIIpUHQWHVGpILQLWLRQVQpFHVVDLUHVjODFRPSUpKHQVLRQGHFHGRFXPHQW
DLQVLTXHOHVWUDYDX[H[LVWDQWVFRQFHUQDQWODVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV
/H&KDSLWUHSUpVHQWHOHFRQWH[WHDSSOLFDWLIGHODWKqVHOHVV\VWqPHVLQWHUDFWLIVSUpVHQWVGDQVOHV
FRFNSLWVG¶DYLRQVFLYLOVOHXUDUFKLWHFWXUHPDWpULHOOHHWORJLFLHOOHDLQVLTXHOHVFRQWUDLQWHVTXHO¶RQGRLW
UHVSHFWHUSRXUOHXUGpYHORSSHPHQW

/DGHX[LqPHSDUWLHSUpVHQWHO¶DSSURFKHJOREDOHTXHQRXVSURSRVRQVSRXUFRQFHYRLUHWGpYHORSSHU
GHV V\VWqPHV LQWHUDFWLIV VUV GH IRQFWLRQQHPHQW &HOOHFL HVW FRPSRVpH G¶XQH DSSURFKH j EDVH GH
PRGqOHVYLVDQWjUpDOLVHUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXWHWG¶XQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXH
SRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV
/H&KDSLWUHGpILQLWOHSpULPqWUHGHVWUDYDX[TXHQRXVSUpVHQWRQVHQGpWDLOODQWOHVK\SRWKqVHVTXH
QRXVDYRQVIDLWHVOHVPRGHVGHGpIDLOODQFHVTXHQRXVFKHUFKRQVjpYLWHUDLQVLTXHOHPRGqOHGHIDXWH
UHJURXSDQWOHVIDXWHVTXHQRXVSRXYRQVWUDLWHUJUkFHjO¶XWLOLVDWLRQGHQRWUHDSSURFKH1RXVGpILQLVVRQV
HQVXLWH XQH DUFKLWHFWXUH JpQpULTXH IRQGpH VXU OH PRGqOH DUFKLWHFWXUDO $5&+ SRXU OHV V\VWqPHV
LQWHUDFWLIVDILQG¶HQGpWDLOOHU WRXV OHVFRPSRVDQWV ORJLFLHOV3RXUILQLUQRXVSUpVHQWRQV OHVSULQFLSHV
JpQpUDX[GHO¶DSSURFKHJOREDOH
/H&KDSLWUHGpILQLWXQHDSSURFKHjEDVHGHPRGqOHVSRXUODFRQFHSWLRQHWOHGpYHORSSHPHQWGH
V\VWqPHVLQWHUDFWLIV]pURGpIDXW3OXVFRQFUqWHPHQWQRXVSURSRVRQVGHPRGpOLVHUWRXVOHVFRPSRVDQWV
ORJLFLHOVGHVV\VWqPHVLQWHUDFWLIVjO¶DLGHG¶XQHQRWDWLRQIRUPHOOHQRPPpH,&2
/H&KDSLWUHGpILQLWXQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHHWWROpUDQWHDX[IDXWHVSRXUOHVV\VWqPHV
LQWHUDFWLIV&HWWHDUFKLWHFWXUHHVWIRQGpHVXUO¶DSSOLFDWLRQGXSULQFLSHGHODSURJUDPPDWLRQQDXWRWHVWDEOH
jWRXVOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIV
/H&KDSLWUHSUpVHQWHGHVPR\HQVSRXUODPLVHHQ°XYUHGHQRWUHDSSURFKHSRXUGHVV\VWqPHV
VUVGHIRQFWLRQQHPHQW1RXVSURSRVRQVSUHPLqUHPHQWO¶XWLOLVDWLRQG¶XQRXWLOSRXUODPRGpOLVDWLRQGHV
FRPSRVDQWVORJLFLHOVDYHFODQRWDWLRQIRUPHOOH,&2'HX[LqPHPHQWQRXVSURSRVRQVXQHPLVHHQ°XYUH
,QWURGXFWLRQ
  
SRXUQRWUHDUFKLWHFWXUHWROpUDQWHDX[IDXWHVIRQGpHVXUO¶XWLOLVDWLRQGHO¶RXWLOSRXUODPRGpOLVDWLRQHW
G¶XQVLPXODWHXUGHV\VWqPHG¶H[SORLWDWLRQDYLRQLTXH(QILQQRXVSURSRVRQVGHVSLVWHVSRXUODYDOLGDWLRQ
GHQRWUHDSSURFKH

/DWURLVLqPHSDUWLHSUpVHQWHODYDOLGDWLRQGHODIDLVDELOLWpGHQRWUHDSSURFKH&HOOHFLHVWHIIHFWXpH
j WUDYHUV O¶DSSOLFDWLRQGHQRV WUDYDX[jXQHpWXGHGHFDV UpDOLVWHLVVXHGXPLOLHXGH O¶DYLRQLTXHXQ
V\VWqPHLQWHUDFWLILQVSLUpGX)OLJKW&RQWURO8QLWOHV\VWqPHSHUPHWWDQWGHFRPPDQGHUHWFRQWU{OHUOH
SLORWHDXWRPDWLTXHGHO¶DYLRQHWVHVGLIIpUHQWVSDUDPqWUHV
/H&KDSLWUH HVW FRQVDFUp j OD SUpVHQWDWLRQ GH O¶pWXGH GH FDV ,O SUpVHQWH DLQVL OH V\VWqPH GH
FRPPDQGHHWFRQWU{OH)OLJKW&RQWURO8QLW)&8DLQVLTXHO¶DSSOLFDWLRQLQWHUDFWLYHDSSHOpH)&86TXH
QRXVDYRQVFUppHHQQRXVLQVSLUDQWGHFHOXLFL
/H&KDSLWUHSUpVHQWHODPLVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHVSRXUODFRQFHSWLRQHWOH
GpYHORSSHPHQW ]pURGpIDXW GH FHWWH pWXGH GH FDV ,O SUpVHQWH DLQVL OD PRGpOLVDWLRQ GHV GLIIpUHQWV
FRPSRVDQWVGHQRWUHDSSOLFDWLRQ)&86JUkFHjODQRWDWLRQ,&2
/H&KDSLWUHSUpVHQWHODPLVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVjFHWWH
pWXGHGHFDV,OLQVWDQFLHDLQVLO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVVXUQRWUHDSSOLFDWLRQ)&86
JUkFHjODFUpDWLRQG¶XQFRPSRVDQWHIIHFWXDQWOHFRQWU{OHGHFHUWDLQHVDVVHUWLRQVHWjO¶LPSODQWDWLRQGH
O¶DSSOLFDWLRQWROpUDQWHDX[IDXWHVVXUXQVLPXODWHXUGHV\VWqPHG¶H[SORLWDWLRQDYLRQLTXH

(QILQODFRQFOXVLRQGHFHPpPRLUHUpVXPHOHVDSSRUWVGHFHWWHWKqVHHQLGHQWLILDQWOHVOLPLWDWLRQV
GHQRVWUDYDX[HWHQSUpVHQWDQWGHVSHUVSHFWLYHVjFRXUWHWORQJWHUPHSRXUOHVSUHQGUHHQFRPSWH

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
&RQWHQXGHODSDUWLH
&HWWH SUHPLqUH SDUWLH SUpVHQWH OH FRQWH[WH GH OD WKqVH DLQVL TXH OHV WUDYDX[ H[LVWDQWV
SHUWLQHQWVSDUUDSSRUWjFHFRQWH[WH
/H &KDSLWUH SUpVHQWH j WUDYHUV O¶pWXGH GH O¶pYROXWLRQ GHV V\VWqPHV GH FRPPDQGH HW
FRQWU{OHGDQVOHVFRFNSLWVG¶DYLRQVFLYLOVODSUREOpPDWLTXHjODTXHOOHQRXVQRXVHIIRUoRQVGH
UpSRQGUHGDQVFHWWHWKqVHHVWLOSRVVLEOHGHFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIV
DYHFXQQLYHDXGHVUHWpGHIRQFWLRQQHPHQWHWG¶XWLOLVDELOLWpVXIILVDQWSRXUTX¶LOVSXLVVHQWrWUH
XWLOLVpV SRXU OD FRPPDQGH HW OH FRQWU{OH GHV V\VWqPHV FULWLTXHV GDQV OHV FRFNSLWV G¶DYLRQV
FLYLOV"
/H&KDSLWUH SUpVHQWH OHV GLIIpUHQWHV GpILQLWLRQV QpFHVVDLUHVj OD FRPSUpKHQVLRQGH FH
GRFXPHQWDLQVLTXHOHVWUDYDX[H[LVWDQWVFRQFHUQDQWODVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHV
LQWHUDFWLIV
/H&KDSLWUHSUpVHQWHOHFRQWH[WHDSSOLFDWLIGHODWKqVHOHVV\VWqPHVLQWHUDFWLIVSUpVHQWV
GDQV OHV FRFNSLWV G¶DYLRQV FLYLOV OHXU DUFKLWHFWXUH PDWpULHOOH HW ORJLFLHOOH DLQVL TXH OHV
FRQWUDLQWHVTXHO¶RQGRLWUHVSHFWHUSRXUOHXUGpYHORSSHPHQW

6RPPDLUH
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6RPPDLUH
/¶pYROXWLRQGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQVOHVFRFNSLWVG¶DYLRQVFLYLOV
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
&HFKDSLWUHSUpVHQWHDXWUDYHUVO¶pWXGHGHO¶pYROXWLRQGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQV
OHVFRFNSLWVG¶DYLRQVFLYLOVODSUREOpPDWLTXHjO¶RULJLQHGHFHWWHWKqVHHVWLOSRVVLEOHGHFRQFHYRLUHW
GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp
VXIILVDQW SRXU TX¶LOV SXLVVHQW rWUH XWLOLVpV SRXU OD FRPPDQGH HW OH FRQWU{OH GH V\VWqPHV DYLRQLTXHV
FULWLTXHV"
'DQVODSUHPLqUHVHFWLRQQRXVSUpVHQWRQVO¶pYROXWLRQGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGHV
FRFNSLWVGHSXLVOHVV\VWqPHVDQDORJLTXHVXWLOLVpVGDQVOHV$MXVTX¶DX[V\VWqPHVLQWHUDFWLIVXWLOLVpV
GDQVOHVDYLRQVPRGHUQHVWHOVTXHO¶$
'DQVODGHX[LqPHVHFWLRQQRXVSUpVHQWRQVOHVEHVRLQVGHVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVGH
FRPPDQGHHWFRQWU{OHGDQVOHVFRFNSLWVDYLRQLTXHV&HVEHVRLQVMXVWLILHQWODOHQWHXUGHO¶pYROXWLRQGHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQVOHVFRFNSLWVG¶DYLRQVFLYLOVSDUUDSSRUWjFHOOHGHVV\VWqPHV
JUDQGSXEOLF
'DQV OD WURLVLqPH VHFWLRQ QRXV SUpVHQWRQV HQ TXRL O¶XWLOLVDWLRQ GHV V\VWqPHV LQWHUDFWLIV SHUPHW
G¶DPpOLRUHUODSHUIRUPDQFHGHVSLORWHVDLQVLTXHGHGLPLQXHUOHVFRWVGHIDEULFDWLRQGHHWPDLQWHQDQFH
GXFRFNSLW&HVUDLVRQVMXVWLILHQWO¶XWLOLWpGHFHVV\VWqPHVGDQVOHVFRFNSLWVG¶DYLRQVFLYLOV
(QILQODTXDWULqPHVHFWLRQSUpVHQWHODSUREOpPDWLTXHjODTXHOOHQRXVQRXVLQWpUHVVRQV
ͳǤͳ ǯ±  °    Ø  
ǯ
3RXU IDLUHYROHU O¶DYLRQ OHSLORWH RSqUH OHV V\VWqPHVDYLRQLTXHV JUkFHj GHV LQWHUIDFHVKRPPH
PDFKLQH DSSHOpHV V\VWqPHV GH FRPPDQGH HW FRQWU{OH HW VLWXpHV GDQV OH FRFNSLW /H WHUPH V\VWqPH
DYLRQLTXH HVW LFL XWLOLVp DX VHQV ODUJHGX WHUPH FHTXL LQFOXW WRXV OHV V\VWqPHVSK\VLTXHV PRWHXUV
FDSWHXUVYROHWV«pOHFWULTXHVpOHFWURQLTXHVHWLQIRUPDWLTXHVSLORWHDXWRPDWLTXHFRPPDQGHVGHYRO
QXPpULTXHV«HPEDUTXpVGDQVO¶DYLRQ/HWHUPHGHFRPPDQGHHWFRQWU{OHHVWXWLOLVpLFLFDUFHX[FL
VHUYHQWG¶LQWHUPpGLDLUHHQWUHXQKXPDLQHWGHVV\VWqPHVSK\VLTXHV&RPPHOHPRQWUH OD)LJXUH
F¶HVW GRQF DX WUDYHUV GH FHV V\VWqPHV GH FRPPDQGH HW FRQWU{OH TXH OH SLORWH SHXW GpFOHQFKHU GHV
FRPPDQGHVVXUOHVV\VWqPHVDYLRQLTXHVHWTX¶LOSHXWFRQWU{OHUPRQLWRUHUOHXUpWDW

)LJXUH,QWHUDFWLRQVHQWUHOHVSLORWHVHWOHVGLIIpUHQWVV\VWqPHVGHO¶DYLRQ 
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

'DQVOHVSUHPLHUVFRFNSLWVG¶DYLRQVFLYLOVFKDTXHV\VWqPHDYLRQLTXHHVWUHOLpSK\VLTXHPHQWjVRQ
SURSUH V\VWqPH GH FRPPDQGH HW FRQWU{OH &HX[FL VRQW SULQFLSDOHPHQW FRQVWLWXpV G¶LQVWUXPHQWV
pOHFWURPpFDQLTXHV/HFRQWU{OHGHO¶pWDWGHVGLIIpUHQWVSDUDPqWUHVGHVV\VWqPHVDYLRQLTXHVVHIDLWDX
WUDYHUVGHFDGUDQVPpODQJHDQWGHVFKLIIUHVV\PEROHVHWDLJXLOOHV/DFRPPDQGHGHVV\VWqPHVV¶HIIHFWXH
DXWUDYHUVGHERXWRQVSK\VLTXHVWHOVTXHGHVERXWRQVSRXVVRLUVGHVURWDWHXUVGHVFRPPXWDWHXUV«&HV
FRFNSLWVVRQWDSSHOpVGHVFRFNSLWVDQDORJLTXHVHWVRQWW\SLTXHPHQWFRQVWLWXpVGHSOXVG¶XQHFHQWDLQH
G¶LQVWUXPHQWVG¶DIILFKDJHHWGHFRPPDQGH/HFRFNSLWGHO¶$HVWXQHWUqVERQQHLOOXVWUDWLRQGHFHV
FRFNSLWV/D)LJXUHQRXVSHUPHWGHUHPDUTXHUOHQRPEUHLPSRUWDQWGHERXWRQVHWGHFDGUDQVTXLOH
FRQVWLWXHQW

)LJXUH&RFNSLWG
XQ$
'DQV OHV DQQpHV  O¶DXJPHQWDWLRQ GX QRPEUH GH V\VWqPHV DYLRQLTXHV LPSOLTXH XQH
DXJPHQWDWLRQGXQRPEUHGHV\VWqPHVGHFRPPDQGHHWFRQWU{OHHWGRQFGXQRPEUHGHFDGUDQVHWERXWRQV
SUpVHQWV GDQV OHV FRFNSLWV 3RXU pYLWHU FHWWH DXJPHQWDWLRQ GX QRPEUH G¶DIILFKDJHV HW GH ERXWRQV
O¶LQGXVWULHDYLRQLTXHDGpYHORSSpj OD ILQGHVDQQpHVGHQRXYHDX[FRFNSLWVDSSHOpV OHVJODVV
FRFNSLWV /D GLIIpUHQFH SULQFLSDOH DYHF OHV FRFNSLWV DQDORJLTXHV UpVLGH GDQV O¶LQWURGXFWLRQ G¶pFUDQV
SHUPHWWDQW GHV DIILFKDJHV QXPpULTXHV &HX[FL UHQGHQW SRVVLEOH OD MX[WDSRVLWLRQ G¶DIILFKDJHV
G¶LQIRUPDWLRQV SURYHQDQW GH SOXVLHXUV V\VWqPHV DYLRQLTXHV VXU XQ PrPH pFUDQ /H FRQWU{OH GHV
LQIRUPDWLRQV SURYHQDQW GHV V\VWqPHV DYLRQLTXHV HVW GRQF JUDQGHPHQW IDFLOLWp SRXU OHV SLORWHV
&HSHQGDQW SRXU FRPPDQGHU OHV V\VWqPHV DYLRQLTXHV OHVSLORWHVXWLOLVHQW FRPPHGDQV OHV FRFNSLWV
DQDORJLTXHVGHVERXWRQVSK\VLTXHVPLVjGLVSRVLWLRQjF{WpGHVDIILFKDJHV&HWWHJpQpUDWLRQGHFRFNSLWV
FRQFHUQHWRXWHODIDPLOOHGHV$$HW$PDLVpJDOHPHQWO¶$DLQVLTXHOHV%RHLQJ
 HW  /D )LJXUH UHSUpVHQWH XQ FRFNSLW G¶$ VXU OHTXHO RQ SHXW YRLU TXH OHV VL[ pFUDQV
UHPSODFHQWXQJUDQGQRPEUHGHFDGUDQVTXLpWDLHQWSUpVHQWGDQVOHFRFNSLWGHO¶$&HWWHJpQpUDWLRQ
GH FRFNSLW D QRWDPPHQW SHUPLV OD UpGXFWLRQ GH O¶pTXLSDJH QDYLJXDQW GH WURLV j GHX[ SHUVRQQHV HQ
SDUWLFLSDQWjODVXSSUHVVLRQGXPpFDQLFLHQGHERUG

)LJXUH&RFNSLWG
XQ$
&KDSLWUH3UREOpPDWLTXH

3RXULOOXVWUHUFHWWHSUHPLqUHpYROXWLRQGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQV OHVFRFNSLWV
QRXVSUHQRQVO¶H[HPSOHGHO¶DIILFKDJHGHVSDUDPqWUHVPRWHXUV/D)LJXUHPRQWUHO¶pYROXWLRQGHFHW
DIILFKDJHHQWUHOHVFRFNSLWVDQDORJLTXHVHWOHVJODVVFRFNSLWV1RXVSRXYRQVDLQVLFRQVWDWHUTXHOHVKXLW
FDGUDQVjDLJXLOOHSUpVHQWVGDQVOHFRFNSLWDQDORJLTXHGHO¶$)LJXUHDVRQWUHPSODFpVGDQVOH
JODVV FRFNSLW GH O¶$ )LJXUHE SDU XQ DIILFKDJH QXPpULTXH SHUPHWWDQW OD MX[WDSRVLWLRQ GH
O¶DIILFKDJHGHFHVLQIRUPDWLRQVVXUXQVHXOpFUDQ

D$IILFKDJHGHVSDUDPqWUHVPRWHXUVG¶XQ$

E$IILFKDJHGHVSDUDPqWUHVPRWHXUVG¶XQ$
)LJXUHeYROXWLRQGHO¶DIILFKDJHGHVSDUDPqWUHVPRWHXUVHQWUHOHVFRFNSLWVDQDORJLTXHVDHWOHV
JODVVFRFNSLWVE 
7RXMRXUVGDQVXQVRXFLGHIDLUHIDFHjO¶DXJPHQWDWLRQGXQRPEUHGHV\VWqPHVGHFRPPDQGHHW
FRQWU{OHO¶LQGXVWULHDYLRQLTXHDGpYHORSSpDXGpEXWGHVDQQpHVOHVWDQGDUG$5,1&$((&
 WRXMRXUV HQ pYROXWLRQ j O¶KHXUH DFWXHOOH TXL SHUPHW OD FUpDWLRQ GHV FRFNSLWV LQWHUDFWLIV
/¶LQQRYDWLRQPDMHXUHGHFHVFRFNSLWVHVWO¶LQWURGXFWLRQG¶DSSOLFDWLRQVLQWHUDFWLYHVGDQVOHFRFNSLWGH
O¶DYLRQ&HVDSSOLFDWLRQVLQWHUDFWLYHVV¶DIILFKHQWVXUOHVpFUDQVHWOHVSLORWHVSHXYHQWLQWHUDJLUDYHFHOOHV
JUkFHjO¶XWLOLVDWLRQG¶XQGLVSRVLWLIFRPELQDQWXQFODYLHUHWXQHWUDFNEDOOQRPPp.&&8SRXU.H\ERDUG
DQG&XUVRU&RQWURO8QLWLOOXVWUpHQ)LJXUHE(OOHVVRQWVLPLODLUHVjFHOOHVTXHQRXVSRXYRQVWURXYHU
VXUQRVRUGLQDWHXUVGHEXUHDXRO¶LQWHUDFWLRQVHIDLWDXWUDYHUVG¶REMHWVJUDSKLTXHV/DFRPPDQGHGHV
V\VWqPHVDYLRQLTXHVV¶HIIHFWXHJUkFHDX[LQWHUDFWLRQVDYHFOHVREMHWVJUDSKLTXHVLQWHUDFWLIVjO¶DLGHG¶XQ
PDQLSXODWHXUGHVRXULVRXFXUVHXUJUDSKLTXH/HFRQWU{OHGHO¶pWDWGHFHVV\VWqPHVV¶HIIHFWXHJUkFHDX
FRQWU{OHGHO¶DIILFKDJHGHFHVREMHWVJUDSKLTXHV/HVFRFNSLWVLQWHUDFWLIVRQWpWpLQWpJUpVSRXUODSUHPLqUH
IRLVHQGDQVOHFRFNSLWGHO¶$FRQVWLWXpGHVL[pFUDQVHWGHX[.&&8TXLHVWSUpVHQWpHQ
)LJXUH

)LJXUH&RFNSLWG
XQ$
3RXU LOOXVWUHUFHWWH pYROXWLRQQRXVSUHQRQV O¶H[HPSOHGX V\VWqPHGH FRPPDQGHHW FRQWU{OH GX
V\VWqPHGHJHVWLRQGHYRODSSHOp)06SRXU)OLJKW0DQDJHPHQW6\VWHPTXLSHUPHWGHJpUHUOHSODQGH
YROFDOFXOHUODWUDMHFWRLUHHWODSRVLWLRQGHO¶DYLRQ«/D)LJXUHPRQWUHO¶pYROXWLRQGXV\VWqPHGH
FRPPDQGH HW FRQWU{OH GX )06 HQWUH OHV JODVV FRFNSLWV HW OHV FRFNSLWV LQWHUDFWLIV /H V\VWqPH GH
FRPPDQGH HW FRQWU{OH GX )06 GDQV O¶$ )LJXUHD HVW DSSHOp 0&'8 SRXU 0XOWLSXUSRVH
&RQWURODQG'LVSOD\8QLW,OFRPSRVpG¶XQH]RQHG¶DIILFKDJHHWGHERXWRQVSRXVVRLUVO¶HQWRXUDQWTXL
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

SHUPHWWHQWDXSLORWHGHFRPPDQGHUOH)06/HV\VWqPHGHFRPPDQGHHWFRQWU{OHGX)06GDQVO¶$
)LJXUHEHVWXQHDSSOLFDWLRQLQWHUDFWLYHDSSHOpH0)'SRXU0XOWL)XQFWLRQ'LVSOD\/HVSLORWHV
SHXYHQWLQWHUDJLUDYHFO¶DSSOLFDWLRQDIILFKpHVXUO¶pFUDQHQXWLOLVDQWOH.&&8TXLSHUPHWGHFRQWU{OHUOH
PDQLSXODWHXUGHVRXULVTXH O¶RQSHXWYRLUVXU O¶LPDJHV\PEROHMDXQHVLWXpDXGHVVXVGH OD IRQFWLRQ
,QVHUW:37SHUPHWWDQWG¶LQVpUHUXQHpWDSHDXSODQGHYRO

D6\VWqPHGHFRPPDQGHHWFRQWU{OH
GX)06GDQVO¶$OH0&'8
 
E6\VWqPHGHFRPPDQGHHWFRQWU{OHGX)06
GDQVO¶$OH0)'HWOH.&&8
)LJXUHeYROXWLRQGXV\VWqPHGHFRPPDQGHHWFRQWU{OHGX)06HQWUHOHVJODVVFRFNSLWVDHWOHV
FRFNSLWVLQWHUDFWLIVE
'DQVODVXLWHGXGRFXPHQWQRXVQRXVUpIpURQVDX[V\VWqPHVGHFRPPDQGHHWFRQWU{OHW\SLTXHVGHV
FRFNSLWV LQWHUDFWLIV XQ RX SOXVLHXUV pFUDQV DIILFKDQW GHV DSSOLFDWLRQV LQWHUDFWLYHV DYHF OHVTXHOOHV
SHXYHQWLQWHUDJLUOHVSLORWHVJUkFHjO¶XWLOLVDWLRQG¶XQGLVSRVLWLIFRXSODQWXQFODYLHUHWXQHWUDFNEDOOHQ
WDQWTXHV\VWqPHVLQWHUDFWLIV&HWWHQRWLRQVRXVHQWHQGHQHIIHWODQRWLRQGHV\VWqPHLQIRUPDWLVpGHVWLQp
jrWUHXWLOLVpSDUGHVKXPDLQVHWLQFOXWOHVV\VWqPHVJUDQGSXEOLFVLPLODLUHVjFHX[TXLQRXVLQWpUHVVHQW
SDUH[HPSOHOHVRUGLQDWHXUVGHEXUHDX
ͳǤʹ ±
/DIULVHSUpVHQWpHHQ)LJXUHV\QWKpWLVHOHVSULQFLSDOHVpYROXWLRQVGHVFRFNSLWVG¶DYLRQVFLYLOV
DLQVLTXHOHVGLIIpUHQWVW\SHVGHFRFNSLWVTXHQRXVDYRQVGpILQLV,OHVWLPSRUWDQWGHQRWHUTXHFKDTXH
QRXYHOOHpYROXWLRQFRKDELWHDYHFOHVWHFKQRORJLHVSUpFpGHQWHV$LQVLRQWURXYHGDQVOHVJODVVFRFNSLWV
XQFHUWDLQQRPEUHGHV\VWqPHVGHFRPPDQGHHWFRQWU{OHDQDORJLTXHV'HODPrPHPDQLqUHRQWURXYH
GDQVOHVFRFNSLWVLQWHUDFWLIVGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHDQDORJLTXHVDLQVLTXHFRPPHGDQV
OHVJODVVFRFNSLWVGHVDIILFKDJHVQXPpULTXHVDVVRFLpVjGHVERXWRQVSK\VLTXHV&HWWHPL[LWpV¶H[SOLTXH
SDUOHIDLWTX¶HOOHSHUPHWGHSURILWHUjODIRLVGHVDYDQWDJHVGHVQRXYHOOHVWHFKQRORJLHVHWGHODVUHWpGH
IRQFWLRQQHPHQWGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHWUDGLWLRQQHOV

)LJXUHeYROXWLRQGHVFRFNSLWVG¶DYLRQVFLYLOV 
&KDSLWUH3UREOpPDWLTXH

/DVUHWpGHIRQFWLRQQHPHQWG¶XQV\VWqPHHVWGpILQLHFRPPHODSURSULpWpG¶XQV\VWqPHTXLSHUPHW
GHSODFHUXQHFRQILDQFHMXVWLILpHGDQVOHVHUYLFHTX¶LOGpOLYUH/DSULH'HVZDUWHVHWDO'DQVOH
FDVG¶XQDYLRQFLYLORSpUpSDUXQHFRPSDJQLHDpULHQQHOHVHUYLFHIRXUQLFRUUHVSRQGDXWUDQVSRUWGHV
SDVVDJHUVG¶XQHYLOOHGHGpSDUWYHUVXQHYLOOHG¶DUULYpH/DVUHWpGHIRQFWLRQQHPHQWGHO¶DYLRQSHUPHW
GRQFGHJDUDQWLUTXHO¶RQSHXWSODFHUXQHFRQILDQFHMXVWLILpHGDQVOHIDLWTX¶LOSHUPHWWUDGHIRXUQLUFH
VHUYLFH/HFRQWU{OHGXYROHVWSULRULWDLUH&¶HVWjFHWREMHFWLIGHVUHWpGHIRQFWLRQQHPHQWSHUPHWWDQW
GHJDUDQWLUODVpFXULWpGHVSDVVDJHUVTXHQRXVQRXVLQWpUHVVRQV
/DVUHWpGHIRQFWLRQQHPHQWGHO¶DYLRQGpSHQGGHFHOOHGHVV\VWqPHVDYLRQLTXHVTXLOHFRPSRVHQW
/HVV\VWqPHVDYLRQLTXHVTXLULVTXHQWHQFDVGHGpIDLOODQFHGHPHWWUHHQGDQJHUODYLHGHVSDVVDJHUVHW
GHO¶pTXLSDJHGHO¶DYLRQSDUH[HPSOHOHVPRWHXUVVRQWDSSHOpVOHVV\VWqPHVDYLRQLTXHVFULWLTXHV,OV
GRLYHQWrWUHGpYHORSSpVDYHFXQQLYHDXGHVUHWpGHIRQFWLRQQHPHQWVXIILVDQWSRXUJDUDQWLUODVpFXULWp
GHVSDVVDJHUV/HQLYHDXGHVUHWpGHIRQFWLRQQHPHQWHVWPHVXUpHQWHUPHVGHSUREDELOLWpGHGpIDLOODQFH
SDUKHXUHGHYROHWLOGRLWSRXUOHVV\VWqPHVFULWLTXHVrWUHLQIpULHXUjK
'HODPrPHPDQLqUHTXHOHVV\VWqPHVDYLRQLTXHVFULWLTXHVGRLYHQWrWUHGpYHORSSpVDYHFXQQLYHDX
GHVUHWpGHIRQFWLRQQHPHQWVXIILVDQW LOHVWQpFHVVDLUHTXHOHXUVV\VWqPHVGHFRPPDQGHHWFRQWU{OH
VRLHQW GpYHORSSpV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW FRKpUHQW DYHF OH VHUYLFH TX¶LOV
IRXUQLVVHQW/HV\VWqPHGHFRPPDQGHHWFRQWU{OHG¶XQV\VWqPHDYLRQLTXHFULWLTXHHVWGRQFSDUH[WHQVLRQ
OXLPrPHXQV\VWqPHFULWLTXH$LQVL OHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGRLYHQWrWUHGpYHORSSpV
DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW FRKpUHQW DYHF FHOXL GHV V\VWqPHV TX¶LOV SHUPHWWHQW GH
FRPPDQGHUHWFRQWU{OHU
'pYHORSSHU GHV V\VWqPHV VUV GH IRQFWLRQQHPHQW QpFHVVLWH O¶LQWURGXFWLRQ GH SURFHVVXV GH
GpYHORSSHPHQWHWGHPpFDQLVPHVVSpFLILTXHV&HX[FLVRQWFRWHX[jPHWWUHHQSODFHHWQpFHVVLWHQWGHV
pWXGHVORQJXHVHWSRXVVpHVSRXUDUULYHUjXQQLYHDXGHPDWXULWpVXIILVDQWSRXUSRXYRLUrWUHXWLOLVpVSRXU
OHGpYHORSSHPHQWGHVV\VWqPHVFULWLTXHV&HWWHSUREOpPDWLTXHH[SOLTXHOHGpODLTXHO¶RQSHXWFRQVWDWHU
HQWUHODGpPRFUDWLVDWLRQGHQRXYHDX[V\VWqPHVGDQVGHVDSSOLFDWLRQVJUDQGSXEOLFHWOHXULQWURGXFWLRQ
GDQVOHVDYLRQV/HVV\VWqPHVLQWHUDFWLIVVRQWXQH[HPSOHIODJUDQWGHFHGpODLOHVRUGLQDWHXUVGHEXUHDX
FRPSUHQDQWXQHLQWHUIDFHJUDSKLTXHRQWpWpGpPRFUDWLVpVSRXUXQHXWLOLVDWLRQJUDQGSXEOLFDXGpEXWGHV
DQQpHVHWOHXULQWURGXFWLRQGDQVOHVFRFNSLWVG¶DYLRQVQHV¶HVWIDLWHTX¶DXGpEXWGHVDQQpHV

)LJXUH5HVWULFWLRQVGHV]RQHVLQWHUDFWLYHVVXUOHFRFNSLWGHO
$LUEXV$ 
/HV V\VWqPHV LQWHUDFWLIV VRLHQW GpYHORSSpV j O¶KHXUH DFWXHOOH DYHF XQ QLYHDX GH VUHWp GH
IRQFWLRQQHPHQWVXIILVDPPHQWpOHYpSRXUrWUHXWLOLVpVGDQVOHVFRFNSLWV&HSHQGDQWFHOXLFLQ¶HVWSDV
VXIILVDQWSRXUTX¶LOVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHW OHFRQWU{OHGHV\VWqPHVFULWLTXHV/D
FRPPDQGHHWOHFRQWU{OHGHVV\VWqPHVFULWLTXHVV¶HIIHFWXHQWGRQFDXWUDYHUVO¶XWLOLVDWLRQGHVV\VWqPHV
GH FRPPDQGH HW FRQWU{OH GHV FRFNSLWV DQDORJLTXHV HW GHV JODVV FRFNSLWV TXL TXDQG j HX[ VRQW
VXIILVDPPHQWVUVGHIRQFWLRQQHPHQW&HWWHOLPLWDWLRQH[SOLTXHTXHFHUWDLQHV]RQHVGHO¶HQVHPEOHGHV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

pFUDQVGXFRFNSLWGHO¶$QHVRLHQWSDVLQWHUDFWLYHVHWVRLHQWVHXOHPHQWGHVpFUDQVG¶DIILFKDJHFRPPH
FHX[GHVJODVVFRFNSLWVFRPPHQRXVSRXYRQVOHYRLUHQ)LJXUH
ͳǤ͵ ǯ±ǯ
/HVpYROXWLRQVGHVFRFNSLWVSUpVHQWpHVGDQVODVHFWLRQQ¶RQWSDVpWpFKRLVLHVDXKDVDUGHWVRQW
QpFHVVDLUHVjODIRLVSRXUJDUDQWLUODVpFXULWpGHVSDVVDJHUVSDUH[HPSOHHQDPpOLRUDQWGHVSHUIRUPDQFHV
GHUpDOLVDWLRQGHVWkFKHVSDUOHSLORWHHWSRXUGHVUDLVRQVILQDQFLqUHVHWG¶pYROXWLYLWp$LQVLOHVV\VWqPHV
GH FRPPDQGH HW FRQWU{OH GHV FRFNSLWV LQWHUDFWLIV OHV V\VWqPHV LQWHUDFWLIV DSSRUWHQW GHV DYDQWDJHV
SHUPHWWDQWSUHPLqUHPHQWG¶DPpOLRUHUODSHUIRUPDQFHGHVSLORWHVHWGHX[LqPHPHQWGHGLPLQXHUOHVFRWV
SRXUO¶DYLRQQHXUHWSRXUOHVFRPSDJQLHVDpULHQQHV1RXVGpWDLOORQVFLGHVVRXVFHVDYDQWDJHV
$PpOLRUDWLRQGHVSHUIRUPDQFHVGHUpDOLVDWLRQGHVWkFKHVSDUOHVSLORWHV
/¶DPpOLRUDWLRQGHVSHUIRUPDQFHVGHUpDOLVDWLRQGHVWkFKHVSDUOHVSLORWHVFRUUHVSRQGSDUIDLWHPHQW
jO¶XQGHVWURLVIDFWHXUVGHO¶XWLOLVDELOLWp(QHIIHWO¶XWLOLVDELOLWpHVWGpILQLHFRPPH©OHGHJUpVHORQOHTXHO
XQSURGXLWSHXWrWUHXWLOLVpSDUGHVXWLOLVDWHXUVLGHQWLILpVSRXUDWWHLQGUHGHVEXWVGpILQLVDYHFHIILFDFLWp
HIILFLHQFHHWVDWLVIDFWLRQGDQVXQFRQWH[WHG¶XWLOLVDWLRQVSpFLILpªSDUODQRUPH,62,QWHUQDWLRQDO
6WDQGDUG2UJDQL]DWLRQ'DQVOHFRQWH[WHGHVFRFNSLWVLQWHUDFWLIVODVDWLVIDFWLRQGHVXWLOLVDWHXUV
Q¶HVWSDVXQHSULRULWp/¶HIILFDFLWpHVWXQDVSHFWIRQGDPHQWDOFDULOYLVHjGpPRQWUHUTXHOHSLORWHDUULYHUD
jHIIHFWXHUO¶HQVHPEOHGHVWkFKHVTX¶LOGRLWUpDOLVHUDYHFOHFRFNSLWPLVjVDGLVSRVLWLRQ(QHIIHWFRPPH
VSpFLILpGDQVODQRUPH&6($6$YRLUVHFWLRQSRXUSOXVGHGpWDLOODFHUWLILFDWLRQ
GHVDYLRQVIXWXUVQpFHVVLWHUDXQHSULVHHQFRPSWHH[SOLFLWHGHVWkFKHVGHVSLORWHVHWODGpPRQVWUDWLRQTXH
OHFRFNSLWSHUPHWGH OHVUpDOLVHU7RXWHIRLVQRXVFRQVLGpURQVTXHFHWDVSHFW OLpj OD VpPDQWLTXHGX
WUDYDLOGXSLORWHHVWHQGHKRUVGXSpULPqWUHGHODWKqVHHWQRXVSUpVHQWRQVGDQVODVHFWLRQFRPPHQW
OHWUDYDLOUpDOLVpGDQVFHWWHWKqVHSHXWrWUHLQWpJUpjXQHDSSURFKHYLVDQWjpWXGLHUO¶HIILFDFLWpGHVFRFNSLWV
LQWHUDFWLIV(QILQO¶HIILFLHQFHTXLFRUUHVSRQGjODFDSDFLWpjDWWHLQGUHOHUpVXOWDWSUpYXDYHFXQHIIRUWHW
XQWHPSVPLQLPDO/HVFRFNSLWVLQWHUDFWLIVRQWSRXUREMHFWLIG¶DYRLUXQHHIILFLHQFHVXSpULHXUHjFHOOHGH
OHXUVSUpGpFHVVHXUV
$XQLYHDXGXFRFNSLWO¶HIILFLHQFHVHUDSSRUWHjODSHUIRUPDQFHDYHFODTXHOOHOHVSLORWHVHIIHFWXHQW
OHXUVWkFKHV/HSLORWDJHG¶XQDYLRQHVWXQHWkFKHFRPSOH[HTXLSHXWVHGpFRPSRVHUHQWURLVDFWLYLWpV
SULQFLSDOHV3UHPLqUHPHQWOHSLORWHGRLWFRPPDQGHUHWFRQWU{OHUGHQRPEUHX[V\VWqPHVFRPSOH[HVDILQ
GHIDLUHYROHUO¶DYLRQHWGHOHIDLUHQDYLJXHUMXVTX¶jO¶DpURSRUWG¶DUULYpH'HX[LqPHPHQWOHSLORWHDXQH
DFWLYLWpGHWUDYDLOFROODERUDWLIHWGHFRRSpUDWLRQjODIRLVjO¶LQWpULHXUGXFRFNSLWDYHFO¶DXWUHSLORWHHQWUH
OHVGLIIpUHQWVDYLRQVGXVHFWHXUHQWUHO¶DYLRQHWOHFRQWU{OHDpULHQHWHQWUHO¶DYLRQHWOHODFRPSDJQLH
DpULHQQH7URLVLqPHPHQWOHSLORWHGRLWpJDOHPHQWSUHQGUHHQFRPSWHO¶HQYLURQQHPHQWGHO¶DYLRQOHV
FRQGLWLRQV PpWpRURORJLTXHV OHV DpURSRUWV DOHQWRXUV« 7RXWHV FHV DFWLYLWpV YRQW rWUH HIIHFWXpHV DX
WUDYHUV O¶XWLOLVDWLRQ GHV V\VWqPHV GX FRFNSLW /¶LQWHUDFWLRQ YD GRQF VH UpVXPHU j GpFOHQFKHU GHV
FRPPDQGHV HW SHUFHYRLU OHV UpVXOWDWV GH FHV FRPPDQGHV /D WKpRULH GH O¶DFWLRQ GH 1RUPDQ HVW
SDUIDLWHPHQWDGDSWpHSRXUSHUFHYRLURVHVLWXHQWOHVGLIILFXOWpVTXHYRQW UHQFRQWUHUOHVSLORWHVPDLV
pJDOHPHQWOHVHQGURLWVRODFRQFHSWLRQGXV\VWqPHSRXUUDLWDPpOLRUHUOHVSHUIRUPDQFHVGHODUpDOLVDWLRQ
GHVWkFKHVGXSLORWH
/D GLVWDQFH DUWLFXODWRLUH 1RUPDQ FRUUHVSRQG j OD O¶HIIRUW QpFHVVDLUH j O¶XWLOLVDWHXUSRXU
PHWWUHHQUHODWLRQFHTX¶LOSHUoRLWGXV\VWqPHHWFRPPHQWLOGRLWO¶LQWHUSUpWHUSRXUHIIHFWXHUXQHDFWLRQ
RXHQGpGXLUHXQHLQIRUPDWLRQ/DGLVWDQFHVpPDQWLTXH1RUPDQFRUUHVSRQGjO¶HIIRUWQpFHVVDLUH
jO¶XWLOLVDWHXUSRXUPHWWUHHQFRUUHVSRQGDQFHVHVEXWVHWOHVDFWLRQVTX¶LOSHXWHIIHFWXHUVXUOHV\VWqPH
RX OHV LQIRUPDWLRQVTX¶LOSHXWHQ WLUHU5pGXLUHFHVGHX[GLVWDQFHVSHUPHWGHVLPSOLILHU OH WUDYDLOGH
O¶XWLOLVDWHXUHWG¶DPpOLRUHUVDSHUIRUPDQFHORUVTX¶LOHIIHFWXHOHVWkFKHVTXLOXLVRQWDOORXpHV
'DQVOHFDVGXFRFNSLWODGLPLQXWLRQGHFHVGHX[GLVWDQFHVSHXWrWUHLOOXVWUpHSDUO¶H[HPSOHGHOD
VDLVLHGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHHQPLOOLPqWUHVGHPHUFXUH'DQVOHFDVG¶XQFRFNSLW
QRQLQWHUDFWLIFHWWHVDLVLHHVWHIIHFWXpHjO¶DLGHGX)&8)OLJKW&RQWURO8QLWjO¶DLGHG¶XQURWDFWHXU
SK\VLTXH LQGpSHQGDQW GH O¶DIILFKDJH GH OD YDOHXU /D UpDOLVDWLRQ GH FHWWHPrPH WkFKH j O¶DLGH G¶XQ
V\VWqPHLQWHUDFWLIFRPSUHQDQWXQHLQWHUIDFHJUDSKLTXHHVWHIIHFWXpHJUkFHjXQHLQWHUDFWLRQGLUHFWHVXU
&KDSLWUH3UREOpPDWLTXH

O¶REMHWLQWHUDFWLISHUPHWWDQWjODIRLVO¶DIILFKDJHHWODVDLVLHGHFHWWHYDOHXU'HSOXVO¶XWLOLVDWLRQG¶XQH
LQWHUIDFHJUDSKLTXHSHUPHWpJDOHPHQWG¶DVVHPEOHUFHWDIILFKDJHSHUPHWWDQWpJDOHPHQWODVDLVLHDYHF
G¶DXWUHVDIILFKDJHVGHGRQQpHVVLPLODLUHVFHTXLQ¶HVWSDVWRXMRXUVOHFDVGDQVXQFRFNSLWSK\VLTXHR
FKDTXH]RQHHVWDWWULEXpHjGHVpTXLSHPHQWVVSpFLILTXHVLOQ¶HVWGRQFSDVSRVVLEOHG¶DVVHPEOHUGDQVFH
FDVGHVDIILFKDJHVGHGRQQpHVGHV\VWqPHVGLIIpUHQWV
'LPLQXWLRQGHVFRWVHWpYROXWLYLWp
/HV V\VWqPHV LQWHUDFWLIV V¶H[pFXWHQW VXU GXPDWpULHO LQIRUPDWLTXH SURFHVVHXUV pFUDQV« /H
PDWpULHOHVWVLPLODLUHTXHOOHTXHVRLWO¶DSSOLFDWLRQLQWHUDFWLYHFRQFHUQpHHWSHUPHWG¶H[pFXWHUSOXVLHXUV
DSSOLFDWLRQVLQWHUDFWLYHVVXUXQVHXOPDWpULHORXVXUXQVHXOW\SHGHPDWpULHO/HFRWGXGpYHORSSHPHQW
PDWpULHOHVWGRQFIRUWHPHQWGLPLQXpSDUO¶XWLOLVDWLRQGHFHVV\VWqPHVFDUHOOHLPSOLTXHOHGpYHORSSHPHQW
G¶XQVHXOW\SHGHVXSSRUWPDWpULHOSRXUWRXWHVOHVDSSOLFDWLRQVLQWHUDFWLYHVDORUVTX¶LOIDOODLWGpYHORSSHU
XQPDWpULHOVSpFLILTXHEORFPDWpULHOFRPSRUWDQWGHVERXWRQVGHVMDXJHVGHVFkEODJHV«SRXUFKDTXH
V\VWqPHGHFRPPDQGHHWFRQWU{OHGDQVOHVFRFNSLWVDQDORJLTXHV/¶XWLOLVDWLRQGHVV\VWqPHVLQWHUDFWLIV
LPSOLTXHFHSHQGDQWXQHDXJPHQWDWLRQGXFRWGHGpYHORSSHPHQWORJLFLHO
/HVV\VWqPHVLQWHUDFWLIVSDUWLFLSHQWpJDOHPHQWjODGLPLQXWLRQGXFRWGHPRQWDJHGXFRFNSLW(Q
HIIHW LO HVW EHDXFRXSPRLQV FKHU GHPRQWHU XQ UpVHDX LQIRUPDWLTXH SOXW{W TXH UHOLHU GH QRPEUHX[
V\VWqPHV DQDORJLTXHV HQWUH HX[ &HFL HVW G¶DXWDQW SOXV YpULILp TXH SRXU GHV UDLVRQV GH VUHWp GH
IRQFWLRQQHPHQWOHVFkEOHVUHOLDQWOHVV\VWqPHVHQWUHHX[DLQVLTXHOHVV\VWqPHVHX[PrPHVVRQWVRXYHQW
UHGRQGDQWVGHODPrPHPDQLqUHGHX[UpVHDX[LQIRUPDWLTXHVVRQWPRLQVFRWHX[jLQVWDOOHUTXHGHX[
UpVHDX[GHFkEOHVSHUPHWWDQWGHUHOLHUGHVV\VWqPHVDQDORJLTXHVHQWUHHX[
/DPDLQWHQDQFHHWO¶pYROXWLYLWpGXFRFNSLWVRQWpJDOHPHQWQHWWHPHQWPRLQVFRWHXVHVORUVTXHO¶RQ
XWLOLVHGHVV\VWqPHVLQWHUDFWLIV(QHIIHWOHUDMRXWRXODPRGLILFDWLRQG¶XQHIRQFWLRQQDOLWppTXLYDXWGDQV
FHFDVjXQHPRGLILFDWLRQGXORJLFLHOLQWHUDFWLIDORUVTX¶HOOHpTXLYDXWSRXUOHVFRFNSLWVDQDORJLTXHVRX
OHVJODVVFRFNSLWjODFRQFHSWLRQG¶XQQRXYHDXPDWpULHOXQQRXYHDXPRGXOHTXHO¶RQGHYUDLQWpJUHU
GDQVOHFRFNSLW'HSOXVLOHVWSOXVIDFLOHGHIDLUHGXUHWURILWUHPSODoDQWGHFRPSRVDQWVREVROqWHVRX
DQFLHQVSDUGHVFRPSRVDQWVSOXVUpFHQWVVXUGHVFRPSRVDQWVORJLFLHOVTXHVXUGHVFRPSRVDQWVPDWpULHOV
/¶pYROXWLYLWp G¶XQ FRFNSLW G¶DYLRQ FLYLO HVW XQ SRLQW IRQGDPHQWDO GX IDLW GH OD GXUpH GH YLH GH FHV
V\VWqPHV(QHIIHWXQDYLRQRSqUHJpQpUDOHPHQWDYHFGHVSDVVDJHUVSHQGDQWXQHYLQJWDLQHG¶DQQpHHW
OHVGLIIpUHQWVSURJUDPPHVDYLRQLTXHVSHXYHQWGXUHUGHjDQV&HFLLPSOLTXHTX¶XQPrPHW\SH
G¶DYLRQSHXWDYRLUXQHGXUpHGHYLHGHSOXVGHDQV,O\DGRQFXQEHVRLQG¶pYROXWLYLWpLPSRUWDQWDILQ
GHSRXYRLUJDUDQWLUO¶pYROXWLRQGHVFRFNSLWVG¶XQPrPHW\SHG¶DYLRQ
&HVV\VWqPHVGHFRPPDQGHHWFRQWU{OHSHUPHWWHQWpJDOHPHQWGHGLPLQXHUOHQRPEUHG¶pTXLSHPHQWV
GHFRPPDQGHHWFRQWU{OHGDQVOHFRFNSLWDLQVLTX¶XQHIRUWHGLPLQXWLRQGHODPDVVHHWGXYROXPHGH
FHX[FLOHVpTXLSHPHQWVPDWpULHOVpWDQWUHPSODFpVSDUXQVHXOpTXLSHPHQWLQWpJUDQWGXORJLFLHO
(QILQGXIDLWGHODVLPLODULWpHQWUHOHVV\VWqPHVGHFRPPDQGHHWGHFRQWU{OHGHVFRFNSLWVLQWHUDFWLIV
DYHFOHVRUGLQDWHXUVXWLOLVpVSDUOHJUDQGSXEOLFOHWHPSVG¶DSSUHQWLVVDJHSRXUUDLWrWUHGLPLQXpSRXUOHV
SLORWHVHQWUDLQDQWDLQVLXQHGLPLQXWLRQGXFRWGHIRUPDWLRQGHVSLORWHV
ͳǤͶ ±
/DSUREOpPDWLTXHjODTXHOOHQRXVQRXVLQWpUHVVRQVGDQVFHWWHWKqVHHVWGHVDYRLUDXYXGHVIUHLQV
DX[pYROXWLRQVGDQVOHVFRFNSLWVOHVEHVRLQVGHVUHWpGHIRQFWLRQQHPHQWHWGHVDYDQWDJHVGHVV\VWqPHV
LQWHUDFWLIVDPpOLRUDWLRQGHVSHUIRUPDQFHVGXSLORWHHWGLPLQXWLRQGHVFRWVV¶LOHVWSRVVLEOHG¶XWLOLVHU
OHVV\VWqPHVLQWHUDFWLIVSRXUODFRPPDQGHHWOHFRQWU{OHGHVV\VWqPHVDYLRQLTXHVFULWLTXHV
&¶HVWGRQFDXF°XUGHFHWWHSUREOpPDWLTXHTXHV¶LQVFULWFHWWHWKqVHHVWLOSRVVLEOHGHFRQFHYRLUHW
GpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVVUVGHIRQFWLRQQHPHQWHWXWLOLVDEOHV"3OXVSDUWLFXOLqUHPHQWHVWLO
SRVVLEOHGHFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVDYHFXQQLYHDXGHVUHWpGHIRQFWLRQQHPHQW
HWG¶XWLOLVDELOLWpVXIILVDQWVSRXUTX¶LOVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHV
DYLRQLTXHVFULWLTXHV"3RXUFHODGHVDSSURFKHVGHSUpYHQWLRQGHIDXWHHWGHWROpUDQFHDX[IDXWHVGDQV
OHVDUFKLWHFWXUHVV¶LPSRVHQW
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

ͳǤͷ °
1RXVDYRQVSUpVHQWpGDQVFHFKDSLWUHO¶pYROXWLRQGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQVOHV
FRFNSLWVG¶DYLRQVFLYLOVGHSXLVOHVFRFNSLWVGHVSUHPLHUVDYLRQVFLYLOVFRPPHO¶$XWLOLVDQWGHV
V\VWqPHV DQDORJLTXHV FRQVWLWXpV GH SOXV G¶XQH FHQWDLQH GH ERXWRQV SRXVVRLUV HW URWDWLIV GH MDXJHV
PpFDQLTXHV HW G¶LQVWUXPHQWV pOHFWURPDJQpWLTXHV DX[ FRFNSLWV GHV DYLRQV OHV SOXV UpFHQWV FRPPH
O¶$XWLOLVDQWGHVV\VWqPHVLQWHUDFWLIVVLPLODLUHVjGHVRUGLQDWHXUVGHEXUHDX
&HWWHpYROXWLRQHVWVLPLODLUHDYHFXQUHWDUGFRQVpTXHQWjFHOOHGHVpTXLSHPHQWVJUDQGSXEOLF/HV
UDLVRQVG¶XQWHOUHWDUGVRQWOHVEHVRLQVGHVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVXWLOLVpVGDQVOHVDYLRQV
&HEHVRLQGHVUHWpGHIRQFWLRQQHPHQWH[SOLTXHTXHOHVV\VWqPHVLQWHUDFWLIVQHVRLHQWXWLOLVpVjO¶KHXUH
DFWXHOOHGDQVOHVFRFNSLWVTXHSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHVDYLRQLTXHVQRQFULWLTXHV
&HSHQGDQWFHVpYROXWLRQVUpVXOWHQWG¶XQEHVRLQG¶DPpOLRUDWLRQGHVV\VWqPHVGHFRPPDQGHHWGH
FRQWU{OH GDQV OHV FRFNSLWV G¶DYLRQV FLYLOV $LQVL OHV V\VWqPHV LQWHUDFWLIV SHUPHWWHQW G¶DPpOLRUHU OD
SHUIRUPDQFHGHVSLORWHVDLQVLTXHOHVFRWVGHIDEULFDWLRQHWGHPDLQWHQDQFHGXFRFNSLWHWSOXVLPSRUWDQW
HQFRUH LOV SHUPHWWHQW XQHPHLOOHXUH pYROXWLYLWpGX FRFNSLW&HV DYDQWDJHV MXVWLILHQW OH IDLW TXH O¶RQ
SXLVVHYRXORLUOHVXWLOLVHUSRXUODFRPPDQGHHWOHFRQWU{OHGHWRXVOHVV\VWqPHVDYLRQLTXHV\FRPSULV
OHVV\VWqPHVFULWLTXHV
7RXWFHFLQRXVDPqQHjODSUREOpPDWLTXHjODTXHOOHQRXVQRXVHIIRUoRQVGHUpSRQGUHGDQVFHWWH
WKqVHHVWLOSRVVLEOHGHFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVDYHFXQQLYHDXGHVUHWpGH
IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp VXIILVDQW SRXU TX¶LOV SXLVVHQW rWUH XWLOLVpV SRXU OD FRPPDQGH HW OH
FRQWU{OHGHV\VWqPHVDYLRQLTXHVFULWLTXHV"&¶HVWjFHWWHTXHVWLRQTXHQRXVQRXVHIIRUoRQVGHUpSRQGUH
WRXWDXORQJGHFHGRFXPHQW

  
Ǥ  ð±   
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6RPPDLUH
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6\VWqPHVLQWHUDFWLIVHWVUHWpGHIRQFWLRQQHPHQW
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
&HFKDSLWUHSUpVHQWHOHVFDUDFWpULVWLTXHVHWOHVSURSULpWpVGHVV\VWqPHVLQWHUDFWLIVHWGHVV\VWqPHV
FULWLTXHV&HFL QRXV SHUPHW GH FDUDFWpULVHU OHV V\VWqPHV IDLVDQW O¶REMHW GH FHWWH WKqVH OHV V\VWqPHV
LQWHUDFWLIVFULWLTXHVHWGHPHWWUHHQYDOHXUOHVSUREOpPDWLTXHVOLpHVjFHVV\VWqPHV
/DSUHPLqUHVHFWLRQGpFULWOHVSULQFLSDOHVFDUDFWpULVWLTXHVGHVV\VWqPHVLQWHUDFWLIVHWGHVV\VWqPHV
FULWLTXHVDILQGHGpILQLUODQRWLRQGHV\VWqPHLQWHUDFWLIFULWLTXH
/DGHX[LqPHVHFWLRQGpFULWOHVGLIIpUHQWHVSURSULpWpVTXHO¶RQGRLWJDUDQWLUORUVGHODFRQFHSWLRQGHV
V\VWqPHVLQWHUDFWLIVSOXVSDUWLFXOLqUHPHQWOHVQRWLRQVG¶XWLOLVDELOLWpHWG¶8VHUH;SHULHQFH&HWWHVHFWLRQ
GpFULW pJDOHPHQW OHV SURSULpWpV SULQFLSDOHV GHV V\VWqPHV FULWLTXHV OHV QRWLRQV GH VUHWp GH
IRQFWLRQQHPHQW HW GH VpFXULWp &HV GHX[ SUHPLqUHV GHVFULSWLRQV QRXV DPqQHQW j OD GpILQLWLRQ GHV
SURSULpWpVOHVSOXVLPSRUWDQWHVSRXUODFRQFHSWLRQGHVV\VWqPHVLQWHUDFWLIVFULWLTXHV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

/DWURLVLqPHVHFWLRQSUpVHQWHO¶pWDWGHO¶DUWFRQFHUQDQWOHVPpWKRGHVRXWLOVHWWHFKQLTXHVSRXUOD
SULVHHQFRPSWHGHVGLIIpUHQWHVIDXWHVSRXYDQWDIIHFWHUOHVV\VWqPHVLQWHUDFWLIV
&HV WURLV SUHPLqUHV VHFWLRQV DPqQHQW GHV SUREOpPDWLTXHV SRXU OH GpYHORSSHPHQW GHV V\VWqPHV
LQWHUDFWLIVHWGHVV\VWqPHVFULWLTXHV/HVWURLVGHUQLqUHVVHFWLRQVGHFHFKDSLWUHSUpVHQWHQWO¶pWDWGHO¶DUW
GHV PpWKRGHV XWLOLVpHV SRXU UpVRXGUH FHV SUREOpPDWLTXHV $LQVL OD TXDWULqPH VHFWLRQ SURSRVH GHV
DUFKLWHFWXUHV ORJLFLHOOHV SHUPHWWDQW GH JDUDQWLU OHV SURSULpWpV LQWHUQHV GHV V\VWqPHV LQWHUDFWLIV OD
FLQTXLqPHVHFWLRQSURSRVHGHVQRWDWLRQVIRUPHOOHVSHUPHWWDQWGHGpFULUHOHFRPSRUWHPHQWGHVV\VWqPHV
LQWHUDFWLIVHWHQILQODVL[LqPHVHFWLRQSUpVHQWHOHVSULQFLSDOHVWHFKQLTXHVGHWROpUDQFHDX[IDXWHVXWLOLVpHV
GDQVOHGRPDLQHGHVV\VWqPHVFULWLTXHV
ʹǤͳ °°
°
8QV\VWqPHLQWHUDFWLIHVWXQV\VWqPHLQIRUPDWLVpGHVWLQpjrWUHXWLOLVpSDUGHVXWLOLVDWHXUVKXPDLQV
&HW\SHGHV\VWqPHUpDJLWGXUDQWVRQH[pFXWLRQDX[LQIRUPDWLRQVTXLOXLVRQWFRPPXQLTXpHVSDUVRQ
RXVHVXWLOLVDWHXUVHQSURGXLVDQWWRXMRXUVDXFRXUVGHVRQH[pFXWLRQXQHUHSUpVHQWDWLRQGHVRQpWDW
LQWHUQHSHUFHSWLEOHSDUVRQRXVHVXWLOLVDWHXUV
D


,QWHUDFWLYH
6\VWHP
7LPH
,QSXW
2XWSXW
 E

2XWSXW
,QSXW
8VHU6\VWHP
,QIRUPDWLRQ
'DWD	HYHQWV

)LJXUH5HSUpVHQWDWLRQVIRQFWLRQQHOOHVG
XQV\VWqPHLQWHUDFWLI%DVWLGHHW3DODQTXH
/D)LJXUHSUpVHQWHOHVSULQFLSDOHVFDUDFWpULVWLTXHVGHVV\VWqPHVLQWHUDFWLIV/D)LJXUHDPHW
HQ pYLGHQFH OH IDLW TXH OHV HQWUpHV HW OHV VRUWLHV GX V\VWqPH VRQW HQWUHODFpHV &HFL VLJQLILH TXH OHV
V\VWqPHVLQWHUDFWLIVWUDLWHQWDXFRXUVGHOHXUH[pFXWLRQOHVHQWUpHVTX¶LOVUHoRLYHQW&HWWHFDUDFWpULVWLTXH
OHVIDLWDSSDUWHQLUjODFDWpJRULHGHVV\VWqPHVUpDFWLIV3QXHOLTXLUpDJLVVHQWHQSHUPDQHQFHDX[
VROOLFLWDWLRQVGHOHXUHQYLURQQHPHQWWRXWHQSURGXLVDQWGHVDFWLRQVVXUFHOXLFL$LQVLjODGLIIpUHQFHGHV
V\VWqPHVWUDQVIRUPDWLRQQHOVTXLSDUWHQWG¶XQpWDWLQLWLDOFRPSRVpGHFHUWDLQHVGRQQpHVDILQGHOHVWUDLWHU
HWGHSURGXLUHGHVGRQQpHVPLVHVjMRXUHQVRUWLHHWRO¶pWDWLQLWLDOHVWWUqVLPSRUWDQWFHOXLFLLPSRUWH
SHXSRXUOHVV\VWqPHVLQWHUDFWLIV
/D)LJXUHEPRQWUHTXHOHVHQWUpHVGXV\VWqPHLQWHUDFWLIIRXUQLHVSDUO¶XWLOLVDWHXUGpSHQGHQW
GLUHFWHPHQW GHV VRUWLHV SURGXLWHV SDU OH V\VWqPH HW GH ODPDQLqUH GRQW HOOHV VRQW LQWHUSUpWpHVSDU OH
V\VWqPH&HWWHILJXUHPHWpJDOHPHQWHQpYLGHQFHOHIDLWTXHOHVHQWUpHVGXV\VWqPHLQWHUDFWLIQHVRQWSDV
VHXOHPHQW GHV GRQQpHV PDLV pJDOHPHQW GHV pYpQHPHQWV GpFOHQFKpV SDU O¶XWLOLVDWHXU SURYHQDQW GH
SpULSKpULTXHV WHOV TX¶XQ FODYLHU XQH VRXULV« $LQVL OHV HQWUpHV GHV V\VWqPHV LQWHUDFWLIV VRQW
pYpQHPHQWLHOOHVDORUVTXHOHXUVVRUWLHVVRQWEDVpHVVXUXQpWDWUHSUpVHQWDWLIGHO¶pWDWGXV\VWqPHeWDQW
FRQVRPPDWHXUGHVVRUWLHVGXV\VWqPHLQWHUDFWLIHWSURGXFWHXUGHVHVHQWUpHVO¶KXPDLQHVWSODFpDXFHQWUH
GXV\VWqPHHWFKDFXQHGHVHVDFWLRQVVXUOHV\VWqPHGRLWSURYRTXHUOHGpFOHQFKHPHQWG¶XQHPRGLILFDWLRQ
GHO¶pWDWIRXUQLHQVRUWLHSDUFHOXLFL'XIDLWGHODQDWXUHQRQSUpGLFWLEOHGXFRPSRUWHPHQWG¶XQrWUH
KXPDLQOHVHQWUpHVGXV\VWqPHQHVRQWSDVWRWDOHPHQWSUpYLVLEOHV
,QWHUIDFH
6\VWqPHLQWHUDFWLI
1R\DX
IRQFWLRQQHO
8WLOLVDWHXU

)LJXUH5HSUpVHQWDWLRQVLPSOLILpHG
XQV\VWqPHLQWHUDFWLI 
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

/D )LJXUH SUpVHQWH OD GpFRPSRVLWLRQ VLPSOLILpH G¶XQ V\VWqPH LQWHUDFWLI &HOXLFL HVW
JpQpUDOHPHQW GpFRPSRVp HQ GHX[ SDUWLHV O¶LQWHUIDFH XWLOLVDWHXU HW OHQR\DX IRQFWLRQQHO/
LQWHUIDFH
XWLOLVDWHXUFRQWLHQWOHVpOpPHQWVORJLFLHOVHWPDWpULHOVGpGLpVjODFDSWXUHGHVHQWUpHVGHO
XWLOLVDWHXUHWj
ODUHVWLWXWLRQGHVVRUWLHVGXV\VWqPH/HQR\DXIRQFWLRQQHOFRQWLHQWOHUHVWHGXV\VWqPHF
HVWjGLUHVHV
FRPSRVDQWVGHFDOFXOHWGHVWRFNDJHGHO
LQIRUPDWLRQ%HDXGRXLQ/DIRQ
&HWWHUHSUpVHQWDWLRQHVWWUqVVLPSOLILpH(OOHQHSHUPHWQRWDPPHQWSDVGHPHWWUHHQpYLGHQFHOHWUqV
IRUWFRXSODJHHQWUHOHORJLFLHOHWOHPDWpULHOGRQWGpSHQGHQWOHVV\VWqPHVLQWHUDFWLIV(QHIIHWVHORQOHV
GLVSRVLWLIVG¶HQWUpHHWGHVRUWLHOHORJLFLHOSHUPHWWDQWGHUpFXSpUHUOHVHQWUpHVGHO¶XWLOLVDWHXUDLQVLTXH
FHOXL SHUPHWWDQW G¶DIILFKHU OHV LQIRUPDWLRQV j O¶XWLOLVDWHXU SHXW GLIIpUHU JUDQGHPHQW &H ORJLFLHO
VSpFLILTXHHVWDSSHOpSLORWHLQIRUPDWLTXHRXGULYHU
$LQVLOHGpYHORSSHPHQWG¶XQV\VWqPHLQWHUDFWLISHXWV¶DYpUHUWUqVFRPSOLTXpFDULOQpFHVVLWHjOD
IRLV ODSULVH HQ FRPSWHGHVEHVRLQVGH O¶XWLOLVDWHXUHW GRQF O¶XWLOLVDWLRQGH WHFKQLTXHVGH FRQFHSWLRQ
FHQWUpHVVXUO¶XWLOLVDWHXU1RUPDQDILQGHJDUDQWLUXQV\VWqPHXWLOLVDEOHHWODSULVHHQFRPSWHGH
WHFKQLTXHVG¶LQJpQLHULHORJLFLHOOHHWPDWpULHOOHDILQGHJDUDQWLUXQV\VWqPHTXLIRQFWLRQQH:DVVHUPDQ
&HFLDpWpGpPRQWUpSDUXQHpWXGHPHQpHSDU0\HUVHW5RVVRQVXUXQHQVHPEOHGHSURMHWV
HQPRQWUDQWTX¶XQHPR\HQQHGHGXFRGHGHVDSSOLFDWLRQVHWGXWHPSVGHGpYHORSSHPHQWVRQW
FRQVDFUpVjFHOXLGHO¶LQWHUIDFHXWLOLVDWHXU$ILQGHSUHQGUHHQFRPSWHFHWWHFRPSOH[LWpODFRPPXQDXWp
VFLHQWLILTXHDGpYHORSSpSOXVLHXUVPRGqOHVG¶DUFKLWHFWXUHV ORJLFLHOOHVTXHQRXVSUpVHQWRQVHQVHFWLRQ

,OHVWpJDOHPHQWLPSRUWDQWGHQRWHUTXHODFRPSOH[LWpGHGpYHORSSHPHQWGHVV\VWqPHVLQWHUDFWLIV
YDFURLVVDQWDYHFOHVDYDQFpHVWHFKQRORJLTXHV(QHIIHWO¶pWXGHPHQpHSDU0\HUVHW5RVVRQpWDLW
SRUWpHVXUGHVV\VWqPHVLQWHUDFWLIVDYHFGHVWHFKQLTXHVG¶LQWHUDFWLRQGHW\SH:,03TXLVLJQLILH:LQGRZ
,FRQ 0HQX DQG 3RLQWHU YDQ 'DP  &HV WHFKQLTXHV G¶LQWHUDFWLRQV SHUPHWWHQW j O¶XWLOLVDWHXU
G¶LQWHUDJLUjO¶DLGHG¶XQHQVHPEOHGHIHQrWUHVPHQXVHWREMHWVJUDSKLTXHVPDQLSXOpVDYHFXQFXUVHXU
JUDSKLTXHJUkFHjO¶XWLOLVDWLRQG¶XQHVRXULV/HVWHFKQLTXHVG¶LQWHUDFWLRQSOXVUpFHQWHVWHOOHVTXHOHV
PR\HQVGHYLVXDOLVDWLRQ'OHVLQWHUDFWLRQVDYHFGHVpFUDQVWDFWLOHVO¶XWLOLVDWLRQGHGLIIpUHQWVPR\HQV
G¶HQWUpHFRPPHODYRL[HWOHVJHVWHVVRQWTXDOLILpHVGHSRVW:,03YDQ'DP&HVLQWHUDFWLRQV
LPSOLTXHQWXQHHQFRUHSOXVJUDQGHLQWpJUDWLRQHQWUHOHORJLFLHOHWOHPDWpULHOOHGULYHUG¶XQpFUDQWDFWLOH
VHUDELHQpYLGHPPHQWSOXVFRPSOLTXpjGpYHORSSHUTXHFHOXLG¶XQHVLPSOHVRXULV
°
8QV\VWqPHFULWLTXHHVWJpQpUDOHPHQWGpILQLFRPPHXQV\VWqPHSRXUOHTXHOXQHGpIDLOODQFHDXUD
XQFRWVXSpULHXUjFHOXLGXGpYHORSSHPHQWGXV\VWqPH/DQRWLRQGHFRWHVWjSUHQGUHLFLDXVHQVODUJH
SDVIRUFpPHQWHQWHUPHpFRQRPLTXH/DSULH'HVZDUWHVHWDO
1RXVSRXYRQVDORUVGLVWLQJXHUWURLVW\SHVGHV\VWqPHVFULWLTXHV6RPPHUYLOOHHQIRQFWLRQGX
W\SHGHFRWTXHOHXUGpIDLOODQFHHQWUDLQHUDLWx /HVV\VWqPHVFULWLTXHVSDUUDSSRUWj ODYLHKXPDLQH VDIHW\FULWLFDOSRXUTXLXQHGpIDLOODQFH
ULVTXH G¶DIIHFWHU GHV YLHV KXPDLQHV RX GH FUpHU XQ GRPPDJH HQYLURQQHPHQWDO LPSRUWDQW 1RXV
SRXYRQVSDUH[HPSOHFLWHUOHVV\VWqPHVGHWUDQVSRUWFRPPHUFLDX[FRPPHOHVDYLRQVFLYLOVGRQWOD
GpIDLOODQFHSHXWHQWUDLQHUOHFUDVKGHO¶DYLRQHWODSHUWHGHQRPEUHXVHVYLHVx /HVV\VWqPHVFULWLTXHVSDUUDSSRUWjODPLVVLRQPLVVLRQFULWLFDOSRXUTXLXQHGpIDLOODQFHSRXUUDLW
UpVXOWHUHQODGpIDLOODQFHGHODPLVVLRQ1RXVSRXYRQVSDUH[HPSOHFLWHUXQURERWD\DQWXQHPLVVLRQ
GDQVXQHQGURLWLQDFFHVVLEOHSRXUO¶KRPPHGRQWODGpIDLOODQFHSHXWHQWUDLQHUO¶pFKHFGHODPLVVLRQx /HVV\VWqPHVFULWLTXHVSDUUDSSRUWjO¶DFWLYLWpHQWUHSUHQHXULDOHEXVLQHVVFULWLFDOSRXUTXLXQH
GpIDLOODQFHSRXUUDLWUpVXOWHUHQXQHGpIDLOODQFHGHO¶HQWUHSULVHTXLO¶XWLOLVH1RXVSRXYRQVSDUH[HPSOH
FLWHU XQ V\VWqPH JUDQG SXEOLF WHO TX¶XQH YRLWXUH GRQW XQH GpIDLOODQFH PLQHXUH QH SRXYDQW SDV
SURYRTXHUODPRUWGHVSDVVDJHUVWHOOHVTX¶XQSUREOqPHGDQVOHEORFGHGpPDUUDJHORUVTXHO¶RQJDUH
ODYRLWXUHVRXVOLJQHKDXWHWHQVLRQSHXWQXLUHjODQRWRULpWpGHO¶HQWUHSULVHODFRPPHUFLDOLVDQW
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

°
/DQRWLRQGHV\VWqPHLQWHUDFWLIFULWLTXHDpWpSURSRVpHSDU3DODQTXHHW%DVWLGHHWFRUUHVSRQG
jXQV\VWqPHLQWHUDFWLISRXUOHTXHOXQHGpIDLOODQFHDXQFRWVXSpULHXUjFHOXLGXGpYHORSSHPHQWGX
V\VWqPH'HODPrPHPDQLqUHTXHOHVV\VWqPHVFULWLTXHVOHVV\VWqPHVLQWHUDFWLIVFULWLTXHVSHXYHQWrWUH
FODVVLILpVHQWURLVFDWpJRULHVx /HVV\VWqPHVLQWHUDFWLIVFULWLTXHVSDUUDSSRUWjODYLHKXPDLQH1RXVSRXYRQVSDUH[HPSOHFLWHUOHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OHG¶XQVRXVPDULQGRQWODGpIDLOODQFHSHXWHQWUDLQHUO¶LPSRVVLELOLWp
GHUHPRQWHUjODVXUIDFHHWGRQFODPRUWGHVSDVVDJHUVx /HV V\VWqPHV LQWHUDFWLIV FULWLTXHV SDU UDSSRUW j ODPLVVLRQ 1RXV SRXYRQV SDU H[HPSOH FLWHU OHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OHG¶XQHVRQGHVSDWLDOHGRQWODGpIDLOODQFHSHXWSURYRTXHUXQHVRUWLH
GHODVRQGHGHVRQRUELWHx /HV V\VWqPHV LQWHUDFWLIV FULWLTXHV SDU UDSSRUW j O¶DFWLYLWp HQWUHSUHQHXULDOH 1RXV SRXYRQV SDU
H[HPSOHFLWHUXQHWpOpFRPPDQGHRXXQWpOpSKRQHSRUWDEOHGRQWODGpIDLOODQFHSHXWQXLUHjODQRWRULpWp
GHO¶HQWUHSULVHODFRPPHUFLDOLVDQW
$LQVLOHVV\VWqPHVLQWHUDFWLIVFULWLTXHVRQWXQHSRUWpHWUqVODUJHHWFRXYUHQWGHQRPEUHX[GRPDLQHV
G¶DSSOLFDWLRQ LOVSHXYHQWDOOHUGHVMHX[YLGpRDX[V\VWqPHVGHFRPPDQGHHWFRQWU{OHGHVV\VWqPHV
VSDWLDX[ WRXW HQSDVVDQWSDU OHV WpOpYLVLRQV LQWHUDFWLYHV HW OHVSRVWHVGH FRQGXLWHGHVYRLWXUHV HW GHV
DYLRQV7RXVFHVGRPDLQHVVRQWWUqVGLVSDUDWHVPDLVLOVFRQFHUQHQWWRXVGHVV\VWqPHVLQWHUDFWLIVFULWLTXHV
SRXUOHVTXHOVODILDELOLWpGXV\VWqPHHVWQpFHVVDLUH(QHIIHWSRXUWRXVFHVV\VWqPHVXQHGpIDLOODQFH
VHUDLWWUqVFRWHXVHSDUH[HPSOHVLXQMHXYLGpRQHIRQFWLRQQHSDVO¶XWLOLVDWHXUQHV¶DPXVHUDSDVDYHF
HWOHMHXQHVHYHQGUDSDVDXVVLELHQTXHSUpYXHWLOHQUpVXOWHUDXQHSHUWHFRQVpTXHQWHSRXUOHIDEULTXDQW
/DFULWLFLWpGXV\VWqPHHVWpJDOHPHQW WUqVGpSHQGDQWHGXSRLQWGHYXHGHO¶XWLOLVDWHXUHWGXFRQWH[WH
G¶XWLOLVDWLRQ SDU H[HPSOH XQ XWLOLVDWHXU DFKHWDQW XQ WpOpSKRQH WDFWLOH SRXU OH WUDYDLO FRQVLGqUHUD
EHDXFRXSSOXVHQQX\HXVHXQHGpIDLOODQFHGHFHOXLFLTX¶XQXWLOLVDWHXUSRVVpGDQWSOXVLHXUVWpOpSKRQHV
ʹǤʹ ±±°°
±±°
/DFRQFHSWLRQGHVV\VWqPHVLQWHUDFWLIVIDLWO¶REMHWG¶H[LJHQFHVHWGHEHVRLQVSDUWLFXOLHUVSDUUDSSRUW
j OD FRQFHSWLRQ GH V\VWqPHV LQIRUPDWLTXHV QRQLQWHUDFWLIV &HV SURSULpWpV IRQW O¶REMHW GH SOXVLHXUV
WUDYDX[VWDQGDUGVHWUHFRPPDQGDWLRQV1RXVSUpVHQWRQVGDQVOHVVRXVVHFWLRQVVXLYDQWHVOHVSULQFLSDOHV
SURSULpWpV GHV V\VWqPHV LQWHUDFWLIV O¶HQVHPEOH GHVSURSULpWpV SHUPHWWDQW GH JDUDQWLU OD TXDOLWp GX
V\VWqPH O¶XWLOLVDELOLWp GX V\VWqPHHW HQILQ OH UHVVHQWL XWLOLVDWHXU SOXV FRPPXQpPHQW FRQQX VRXVVD
GpQRPLQDWLRQDQJODLVH8VHUH;SHULHQFHRX8;
ʹǤʹǤͳǤͳ ±±±°
/HVWUDYDX[GH*UDPHW&RFNWRQRQWLGHQWLILpOHVGLIIpUHQWHVSURSULpWpVjUHVSHFWHUDILQGH
JDUDQWLUODTXDOLWpGHVV\VWqPHVLQWHUDFWLIV/DVpOHFWLRQHWODSULVHHQFRPSWHGHVSURSULpWpVQpFHVVDLUHV
DX V\VWqPH LQWHUDFWLI GRLYHQW rWUH IDLWHV GXUDQW OD FRQFHSWLRQ HW OH GpYHORSSHPHQW GX V\VWqPH /D
)LJXUHH[WUDLWHGH0DUWLQLH'H$OPHLGDUHSUpVHQWHFHVGLIIpUHQWHVSURSULpWpVFODVVLILpHVHQ
GHX[FDWpJRULHVOHVSURSULpWpVH[WHUQHVOLpHVjODTXDOLWpGXV\VWqPHG¶XQSRLQWGHYXHGHO¶XWLOLVDWHXU
HWOHVSURSULpWpVLQWHUQHVOLpHVjODTXDOLWpGXV\VWqPHGXSRLQWGHYXHGHVDFRQFHSWLRQGHVRQLQJpQLHULH
/HVSURSULpWpVH[WHUQHV
(OOHVTXLVRQWOLpHVjO¶XWLOLVDELOLWpGXV\VWqPHHWSHUPHWWHQWGHFDUDFWpULVHUODTXDOLWpGHO¶LQWHUDFWLRQ
HQWUH O¶KRPPH HW OD PDFKLQH HQ JDUDQWLVVDQW TXH OH V\VWqPH HVW DJUpDEOH j XWLOLVHU ILDEOH
FRPSUpKHQVLEOHHWSHUPHWG¶DFFRPSOLUOHVWkFKHVQpFHVVDLUHVjO¶XWLOLVDWHXU(OOHVVHGLYLVHQWHQGHX[
FDWpJRULHV TXL VRQW OD IOH[LELOLWp GH O¶LQWHUDFWLRQ TXLSHUPHWGH TXDOLILHU ODPDQLqUH GRQW OH V\VWqPH
pFKDQJHGHVLQIRUPDWLRQVDYHFO¶XWLOLVDWHXUHWODUREXVWHVVHGHO¶LQWHUDFWLRQTXLSHUPHWGHTXDOLILHUOD
FDSDFLWpGXV\VWqPHjSHUPHWWUHj O¶XWLOLVDWHXUG¶DFFRPSOLU OHV WkFKHVTX¶LODj IDLUHVDQVFRPPHWWUH
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

G¶HUUHXUVLUUpYHUVLEOHV&HVSURSULpWpVVRQWQRPEUHXVHVFDUHOOHVVRQWWUqVIRUWHPHQWOLpHVjO¶XWLOLVDWHXU
HWjVRQLPSUpGLFWLELOLWpTXLUHQGVRQFRPSRUWHPHQWHWVHVDFWLRQVLPSUpYLVLEOHVHOOHVUHOqYHQWVXUWRXW
GXGHVLJQGXV\VWqPHLQWHUDFWLI
/HVSURSULpWpVLQWHUQHV
(OOHV VRQW OLpHV j OD FRQFHSWLRQ DXWDQW ORJLFLHOOH TXH PDWpULHOOH GX V\VWqPH (OOHV VRQW WUqV
IRUWHPHQWOLpHVDX[SURSULpWpVFODVVLTXHVGHO¶LQJpQLHULHGHFRQFHSWLRQ(OOHVSHUPHWWHQWSDUH[HPSOHGH
JDUDQWLU OD FDSDFLWp G¶pYROXWLRQ GX V\VWqPH VDPDLQWHQDELOLWp VHV SHUIRUPDQFHV HW VRQ H[KDXVWLYLWp
IRQFWLRQQHOOHVDFDSDFLWpjIRXUQLUjO¶XWLOLVDWHXUOHVIRQFWLRQVGRQWLODEHVRLQ&HVSURSULpWpVUHOqYHQW
GX GpYHORSSHPHQW GX V\VWqPH HW OHXU JDUDQWLH SHXWrWUH DVVXUpH SDU O¶XWLOLVDWLRQ G¶DUFKLWHFWXUHV
ORJLFLHOOHVVSpFLILTXHVDX[V\VWqPHVLQWHUDFWLIVWHOOHVTXHFHOOHVTXHQRXVSUpVHQWRQVHQVHFWLRQ
,QWHUDFWLYH
6\VWHP3URSHUWLHV
([WHUQDO ,QWHUQDO
6\VWHP
0RGLILDELOLW\
3RUWDELOLW\
(YDOXDELOLW\
0DLQWDLQDELOLW\
5XQWLPH
(IILFLHQF\
8VHU,QWHUIDFH
,QWHJUDELOLW\
)XQFWLRQDO
&RPSOHWHQHVV
'HYHORSPHQW
(IILFLHQF\
,QWHUDFWLRQ
5REXVWQHVV
2EVHUYDELOLW\
,QVLVWHQFH
+RQHVW\
3UHGLFWDELOLW\
$FFHVV&RQWURO
3DFH7ROHUDQFH
'HYLDWLRQ
7ROHUDQFH
$GDSWDWLRQ
5HFRQILJXUDELOLW\
$GDSWDELOLW\
0LJUDELOLW\
3ODQQLQJ
+XPDQ5ROH
0XOWLSOLFLW\
0XOWLWKUHDGLQJ
1RQ
3UHHPSWLYHQHVV
5HDFKDELOLW\
5HSUHVHQWDWLRQ
'HYLFH
0XOWLSOLFLW\
5HSUHVHQWDWLRQ
0XOWLSOLFLW\
,QSXW2XWSXW
5HXVH
,QWHUDFWLRQ
)OH[DELOLW\

)LJXUH3URSULpWpVH[WHUQHVHWLQWHUQHVG¶XQV\VWqPHLQWHUDFWLI 
ʹǤʹǤͳǤʹ ǯ±
/¶XWLOLVDELOLWpG¶XQV\VWqPHLQWHUDFWLIHVWGpILQLHSDUODQRUPH,62 ,QWHUQDWLRQDO6WDQGDUG
2UJDQL]DWLRQ  FRPPH©OH GHJUp VHORQ OHTXHO XQ SURGXLW SHXW rWUH XWLOLVp SDU GHV XWLOLVDWHXUV
LGHQWLILpV SRXUDWWHLQGUHGHVEXWVGpILQLVDYHF HIILFDFLWp HIILFLHQFH HW VDWLVIDFWLRQGDQVXQ FRQWH[WH
G¶XWLOLVDWLRQVSpFLILpª&HWWHSURSULpWpVHGpFRPSRVHGRQFHQWURLVIDFWHXUVx /¶HIILFDFLWpHVWODFDSDFLWpjDWWHLQGUHOHEXWSUpYXx /¶HIILFLHQFHHVWODFDSDFLWpjDWWHLQGUHOHUpVXOWDWSUpYXDYHFXQHIIRUWHWXQWHPSVPLQLPDOx /DVDWLVIDFWLRQFRUUHVSRQGDXFRQIRUW HWDXUHVVHQWLGH O¶XWLOLVDWHXU ORUVGHVRQ LQWHUDFWLRQDYHF OH
V\VWqPH
/¶XWLOLVDELOLWpHVWXQHSURSULpWpIRQGDPHQWDOHSRXUOHVV\VWqPHVLQWHUDFWLIV(QHIIHWVLXQV\VWqPH
Q¶HVW SDV XWLOLVDEOH O¶XWLOLVDWHXU QH SRXUUD SDV V¶HQ VHUYLU HW GRQF SDU H[WHQVLRQ OH V\VWqPH VHUD
LQFDSDEOHGHUHPSOLUOHVHUYLFHGpVLUpHWQHIRQFWLRQQHUDSDVFRPPHOHVXJJqUH6XVDQ'UD\GDQVVRQ
VORJDQ©,IWKHXVHUFDQ¶WXVHLWLWGRHVQ¶WZRUNª
&HWWH SURSULpWp HVW DXMRXUG¶KXL ODUJHPHQW UpSDQGXH HW PLVH HQ °XYUH GDQV OD FRPPXQDXWp GH
UHFKHUFKH VXU OHV LQWHUIDFHV KRPPHPDFKLQH ,+0TXL D GpYHORSSp GH QRPEUHXVHVPpWKRGHV SRXU
pYDOXHUO¶XWLOLVDELOLWpG¶XQV\VWqPHWHOOHVTXHODUpDOLVDWLRQGHWHVWVDYHFGHVXWLOLVDWHXUVGHVpYDOXDWLRQV
KHXULVWLTXHVRXHQFRUHGHVPpWKRGHVEDVpHVVXUOHVPRGqOHV1LHOVHQHW0DFN
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

,O HVW LPSRUWDQW GH QH SDV FRQVLGpUHU O¶XWLOLVDELOLWp G¶XQ V\VWqPH VHXOHPHQW ORUVTXH FHOXLFL HVW
GpYHORSSpHWGHODSUHQGUHHQFRPSWHWRXWDXORQJGXGpYHORSSHPHQW&HODSHXWrWUHUpDOLVpHHQSUHQDQW
HQFRPSWHO¶DQDO\VHGHVEHVRLQVXWLOLVDWHXUVORUVGHODFRQFHSWLRQGXV\VWqPHHWHQXWLOLVDQWGHVSURFHVVXV
LWpUDWLIV SHUPHWWDQW GH SUHQGUH FRPSWH O¶XWLOLVDELOLWp GX V\VWqPH ORUV GH GLIIpUHQWHV SKDVHV GX
GpYHORSSHPHQW
/¶XWLOLVDELOLWpG¶XQV\VWqPHHVWpYDOXpHJUkFHjO¶pYDOXDWLRQGHVWURLVSURSULpWpVTXLODFRQVWLWXHx /¶HIILFDFLWpSHXWrWUHpYDOXpHJUkFHjXQHDQDO\VHGHVWkFKHVXWLOLVDWHXUV(QHIIHWFHOOHFLSHUPHWGH
GpWHUPLQHUWRXVOHVVHUYLFHVGHYDQWrWUHSURSRVpVSDUOHV\VWqPH8QHPLVHHQFRUUHVSRQGDQFHHQWUH
OHV WkFKHV XWLOLVDWHXUV HW OHV IRQFWLRQQDOLWpV SURSRVpHV SDU OH V\VWqPH SHUPHW GRQF GH YpULILHU
O¶HIILFDFLWpGHFHOXLFLx /¶HIILFLHQFHSHXWrWUHpYDOXpHJUkFHjGHVWHVWVXWLOLVDWHXUVHQPHVXUDQWGHVYDULDEOHVSK\VLTXHVWHOOHV
TXHOHWHPSVUHTXLVSRXUHIIHFWXHUXQHWkFKH(OOHSHXWpJDOHPHQWrWUHpYDOXpHHQHVWLPDQWODFKDUJH
GHWUDYDLOGHO¶XWLOLVDWHXUHQXWLOLVDQWSDUH[HPSOHO¶LQGH[1$6$7/;SRXU1$6$7DVN/RDG,QGH[
+DUWHW6WDYHODQGx /DVDWLVIDFWLRQHVWOHSOXVVRXYHQWpYDOXpHjO
DLGHGHWHVWXWLOLVDWHXUVHWGHTXHVWLRQQDLUHVWHOVTXHOH
TXHVWLRQQDLUH686SRXU6\VWHP8VDELOLW\6FDOH%URRNH
&RQFHUQDQWOHVWHVWVXWLOLVDWHXUVOHVWUDYDX[GH1LHOVHQ1LHOVHQHW0DFNRQWPRQWUpTX¶XQH
pWXGHDYHFFLQTXWLOLVDWHXUVSRXYDLWGpWHFWHUGHVSUREOqPHVG¶XWLOLVDELOLWpYRLU)LJXUH&¶HVW
SRXU FHOD TXH 1LHOVHQ SURPHXW OH FRQFHSW GH ©GLVFRXQW XVDELOLW\ HQJLQHHULQJª 1LHOVHQ  HQ
VRXOLJQDQWTX¶XQHpWXGHG¶XWLOLVDELOLWp LPSOLTXDQWGHV WHVWVDYHFFLQTXWLOLVDWHXUVSHUPHWG¶DVVXUHUj
PRLQGUHFRWTXHOHV\VWqPHHVWVXIILVDPPHQWXWLOLVDEOH

)LJXUH3UREOqPHVG
XWLOLVDELOLWpVGpWHFWpVHQIRQFWLRQGXQRPEUHGHWHVWXWLOLVDWHXUV 1LHOVHQ
ʹǤʹǤͳǤ͵ ǯȋȌ
/¶8VHU H;SHULHQFH HVW O¶XQH GHV SURSULpWpV GHV V\VWqPHV LQWHUDFWLIV OHV SOXV pWXGLpHV j O¶KHXUH
DFWXHOOHSDUODFRPPXQDXWpVFLHQWLILTXHGHVLQWHUIDFHVKRPPHPDFKLQH(OOHHVWGpILQLHSDUODQRUPH
,62,QWHUQDWLRQDO6WDQGDUG2UJDQL]DWLRQFRPPH©OHVSHUFHSWLRQVHWOHVUpDFWLRQVG
XQH
SHUVRQQH TXL UpVXOWHQW GH O
XWLOLVDWLRQ HIIHFWLYH HWRX DQWLFLSpH G
XQ SURGXLW V\VWqPH RX VHUYLFHª
&HSHQGDQWFRPPH OH VRXOLJQH OHV WUDYDX[GH %HUQKDXSWFHWWHGpILQLWLRQVHFRQFHQWUH VXU OD
SHUFHSWLRQGHO¶XWLOLVDWHXUHWQHSHUPHWSDVGHGRQQHUGHVPR\HQVG¶pYDOXHU O¶XVHUH[SHULHQFH ,OHVW
LPSRUWDQWSRXUFHODGHFODULILHUOHVGLIIpUHQWVGLPHQVLRQVHWIDFWHXUVGHFHWWHSURSULpWpDILQGHSHUPHWWUH
VRQpYDOXDWLRQ/HVWUDYDX[GH%HUQKDXSWUpVXPHOHVGLPHQVLRQVGHO¶XVHUH[SHULHQFHTXLRQWpWp
WUDLWpHVSDUOHVFRPPXQDXWpVGHUHFKHUFKHGHO¶LQWHUDFWLRQKRPPHPDFKLQHHWGHVMHX[&HWWHSURSULpWp
SHXWDLQVLVHGLYLVHUHQGLPHQVLRQVIRQGDPHQWDOHVx (VWKpWLTXHGpFULWFRPELHQOHV\VWqPHHVWSHUoXHVWKpWLTXHPHQWDJUpDEOHRXEHDXx ePRWLRQGpFULWFRPELHQOHV\VWqPHSHXWSURYRTXHUG¶pPRWLRQVSHXWDIIHFWHUO¶XWLOLVDWHXUx 6WLPXODWLRQ GpFULW FRPELHQ OH V\VWqPH SHXW GRQQHU j O¶XWLOLVDWHXU GHV VHUYLFHV LQQRYDWHXUV HW
LQWpUHVVDQWV
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

x ,GHQWLILFDWLRQGpFULWFRPELHQOHV\VWqPHSHXWSHUPHWWUHjO¶XWLOLVDWHXUGHV¶\LGHQWLILHU
&HVGLPHQVLRQVIRQGDPHQWDOHVVRQWDVVRFLpHVDYHFG¶DXWUHVIDFWHXUVWHOVTXHODYDOHXUHWOHVHQVOH
OLHQVRFLDOODVUHWpGHIRQFWLRQQHPHQWODVpFXULWpHWODFRQILDQFHODTXDOLWpGHVHUYLFHO¶LPPHUVLRQ
O¶LPSOLFDWLRQO¶HQJDJHPHQWRXHQFRUHODMRXDELOLWp
&RPPHOHPHWWHQWHQpYLGHQFHOHVWUDYDX[GH%HUQKDXSWO¶XVHUH[SHULHQFHGRLWrWUHGHOD
PrPHPDQLqUH TXH O¶XWLOLVDELOLWp SULVH HQ FRPSWH WRXW DX ORQJ GX SURFHVVXV GH GpYHORSSHPHQW GX
V\VWqPHGHSXLVVDVSpFLILFDWLRQMXVTX¶jVDPLVHHQVHUYLFH
±±°
'DQVOHGRPDLQHGHVV\VWqPHVFULWLTXHV/DSULH'HVZDUWHVHWDOHW$YL]LHQLV/DSULHHW
DOGpILQLVVHQWOHVFRQFHSWVGHVUHWpGHIRQFWLRQQHPHQWGHSHQGDELOLW\HWVpFXULWpVHFXULW\
&HVGHX[SURSULpWpVVRQWHVVHQWLHOOHVSRXUOHVV\VWqPHVFULWLTXHV
/DVUHWpGHIRQFWLRQQHPHQWG¶XQV\VWqPHHVWGpILQLHFRPPHODSURSULpWpGHFHOXLFLSHUPHWWDQWj
VHVXWLOLVDWHXUVSRXYDQWrWUHGHVKXPDLQVRXG¶DXWUHVV\VWqPHVGHSODFHUXQHFRQILDQFHMXVWLILpHGDQV
OHVHUYLFHTX¶LOOHXUGpOLYUH
/D VpFXULWp G¶XQ V\VWqPH HVW GpILQLH FRPPH OD SURSULpWp GH FHOXLFL j VH SURWpJHU GHV DWWDTXHV
PDOYHLOODQWHV YLVDQW j OXL QXLUH DXWDQW SDU OD FUpDWLRQ GH GpIDLOODQFHV GX V\VWqPH TXH SDU OH YRO
G¶LQIRUPDWLRQVFRQILGHQWLHOOHV
&HVGHX[FRQFHSWVVRQWWUqVOLpVHWRQWpWpUDIILQpVGDQVXQDUEUHSUpVHQWpHHQ)LJXUHSHUPHWWDQW
GHPHWWUHHQpYLGHQFHOHVWURLVJUDQGVD[HVTXLOHVFRQVWLWXHQWx /HVDWWULEXWVDWWULEXWHVOHVSURSULpWpVTXLOHVGpILQLVVHQWx /HVHQWUDYHVWKUHDWVOHVFLUFRQVWDQFHVLQGpVLUDEOHVOHXUVVRXUFHVHWOHXUVUpVXOWDWVSURYRTXDQWOD
QRQVUHWpGHIRQFWLRQQHPHQWRXQRQVpFXULWpx /HV PR\HQV PHDQV OHV PpWKRGHV HW WHFKQLTXHV SHUPHWWDQW GH JDUDQWLU DX PLHX[ OD VUHWp GH
IRQFWLRQQHPHQWHWODVpFXULWp
$ILQG¶DYRLUXQPHLOOHXUDSHUoXGHFHVD[HVQRXVOHVGpWDLOORQVGDQVOHVVRXVVHFWLRQV
/HVDWWULEXWV
&RPPHSUpVHQWpHQ)LJXUHGDQVOHSUHPLHUVRXVDUEUHODVUHWpGHIRQFWLRQQHPHQWHWODVpFXULWp
VRQW FRPSRVpHV GH GLYHUVHV SURSULpWpV FRPSOpPHQWDLUHV &HV SURSULpWpV SHUPHWWHQW HQ IRQFWLRQ GX
V\VWqPHFRQVLGpUpGHPHWWUHO¶DFFHQWVXUOHVDVSHFWVOHVSOXVSHUWLQHQWVGHFHVGHX[QRWLRQVHQIRQFWLRQ
GHVDSSOLFDWLRQVDX[TXHOOHVOHV\VWqPHHVWGHVWLQp2QGLVWLQJXHDLQVLx /DGLVSRQLELOLWp$YDLODELOLW\FDSDFLWpGXV\VWqPHjrWUHSUrWSRXUVRQXWLOLVDWLRQx /DILDELOLWp5HOLDELOLW\FDSDFLWpGXV\VWqPHjIRXUQLUXQVHUYLFHFRUUHFWHWFRQWLQXx /DVpFXULWpLQQRFXLWp6DIHW\FDSDFLWpGXV\VWqPHjpYLWHUOHVFRQVpTXHQFHVFDWDVWURSKLTXHVSRXU
VRQHQYLURQQHPHQWHWVHVXWLOLVDWHXUVx /D FRQILGHQWLDOLWp &RQILGHQWLDOLW\ FDSDFLWp GX V\VWqPH j JDUDQWLU OD QRQ GLYXOJDWLRQ
G¶LQIRUPDWLRQVFRQILGHQWLHOOHVFHWWHSURSULpWpFRQFHUQHVHXOHPHQWODVpFXULWpx /¶LQWpJULWp,QWHJULW\FDSDFLWpGXV\VWqPHjJDUDQWLUO¶DEVHQFHG¶DOWpUDWLRQGHVRQLQIRUPDWLRQHW
GHVRQIRQFWLRQQHPHQWFHWWHSURSULpWpFRQFHUQHVHXOHPHQWODVpFXULWpx /DPDLQWHQDELOLWp0DLQWDLQDELOLW\FDSDFLWpGXV\VWqPHjrWUHPRGLILDEOHGHPDQLqUHjSHUPHWWUH
VDUpSDUDWLRQHWVHVpYROXWLRQV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH


)LJXUH$UEUHGHVFRQFHSWVGHVUHWpGHIRQFWLRQQHPHQWHWGHVpFXULWp$YL]LHQLV/DSULHHWDO
/HVHQWUDYHV
/HUHVSHFWGHVSURSULpWpVSUpFpGHQWHVSHUPHWGHFRQFHYRLUGHVV\VWqPHVVUVGHIRQFWLRQQHPHQW
&HSHQGDQW FHV SURSULpWpV SHXYHQW rWUH FRUURPSXHV PHQDQW DLQVL j GHV FLUFRQVWDQFHV LQGpVLUDEOHV
SURYRTXDQWODQRQVUHWpGHIRQFWLRQQHPHQW&HVFLUFRQVWDQFHVDLQVLTXHOHXUVVRXUFHVHWOHXUVHIIHWV
VRQWGpILQLVFRPPHOHVHQWUDYHVjODVUHWpGHIRQFWLRQQHPHQWHWjODVpFXULWp2QGLVWLQJXHWURLVW\SHV
G¶HQWUDYHVOHVIDXWHV)DXOWVOHVHUUHXUV(UURUVHWOHVGpIDLOODQFHV)DLOXUHV
/D GpIDLOODQFH G¶XQ V\VWqPH FRUUHVSRQG j O¶RFFXUUHQFH G¶XQ FRPSRUWHPHQW LQDFFHSWDEOH GX
V\VWqPH SDU UDSSRUW j VRQ FRPSRUWHPHQW DWWHQGX 8QH HUUHXU HVW XQH SDUWLH GH O¶pWDW GX V\VWqPH
VXVFHSWLEOHGHFDXVHUXQHGpIDLOODQFH/HVIDXWHVTXDQGjHOOHVVRQWOHVFDXVHVDYpUpHVRXK\SRWKpWLTXHV
GHVHUUHXUV&RPPHOHPRQWUHOD)LJXUHFHVWURLVHQWUDYHVjODVUHWpGHIRQFWLRQQHPHQWVRQWOLpHV
SDUGHVHIIHWVGHFDXVDOLWp$LQVLXQHIDXWHHVWGRUPDQWHWDQWTX¶HOOHQHSURYRTXHSDVG¶HUUHXUORUVGH
VRQDFWLYDWLRQHOOHGpFOHQFKHXQHHUUHXU3DUSURSDJDWLRQXQHHUUHXUSHXWPHQHUGLUHFWHPHQW jXQH
GpIDLOODQFHDIIHFWDQWDORUV OHVHUYLFHGXV\VWqPHRXjSOXVLHXUVHUUHXUVSURYRTXDQWSDU ODVXLWHXQH
GpIDLOODQFH&HSHQGDQWXQHHUUHXUSHXWpJDOHPHQWGLVSDUDvWUHDYDQWGHSURYRTXHUODPRLQGUHGpIDLOODQFH
2QUHPDUTXHpJDOHPHQWVXUOD)LJXUHTX¶XQHGpIDLOODQFHSHXWSURYRTXHUXQHIDXWH(QHIIHWWRXW
GpSHQGGHODIURQWLqUHGRQQpHDXV\VWqPHXQHGpIDLOODQFHDIIHFWDQWXQFRPSRVDQW$LPSOLTXHTXHOH
VHUYLFHTX¶LOIRXUQLWGpYLHGHVDIRQFWLRQQDOLWp$LQVLXQFRPSRVDQW%XWLOLVDQWOHVHUYLFHGXFRPSRVDQW
$REVHUYHUDODGpIDLOODQFHGXFRPSRVDQW$FRPPHXQHIDXWHH[WpULHXUHSRXYDQWPHQHUjXQHHUUHXU
SXLVjXQHGpIDLOODQFHHWDLQVLGHVXLWH

)LJXUH&KDvQHGHFDXVDOLWpGHVHQWUDYHVjODVUHWpGHIRQFWLRQQHPHQWHWjODVpFXULWp $YL]LHQLV
/DSULHHWDO
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

/HV IDXWHVSRXYDQW DIIHFWHU OHV V\VWqPHV LQIRUPDWLTXHVSHXYHQWrWUHH[WUrPHPHQWGLYHUVHV/HV
WUDYDX[GH$YL]LHQLV/DSULHHWDOHQSURSRVHQWXQHFODVVLILFDWLRQH[KDXVWLYHDILQGHSHUPHWWUH
G¶LGHQWLILHUWRXWHVOHVFODVVHVGHIDXWHVSRXYDQWDIIHFWHUXQPrPHV\VWqPH&HWWHFODVVLILFDWLRQHVWIDLWH
VRXVIRUPHG¶DUEUHHWPHWHQpYLGHQFHOHVGLIIpUHQWVFULWqUHVSHUPHWWDQWG¶LGHQWLILHUFODVVHVGHIDXWHV
pOpPHQWDLUHV1RXVUHWLHQGURQVDLQVLOHXUSKDVHGHFUpDWLRQRXG¶RFFXUUHQFHGXUDQWOHGpYHORSSHPHQW
RX GXUDQW OD SKDVH RSpUDWLRQQHOOH OHXU VLWXDWLRQ SDU UDSSRUW DX[ IURQWLqUHV GX V\VWqPH LQWHUQH RX
H[WHUQH OHXU FDXVH SKpQRPpQRORJLTXH GXHV j O¶KRPPH RX GXHV j GHV SKpQRPqQHV QDWXUHOV OHXU
GLPHQVLRQ DIIHFWDQW OH PDWpULHO RX OH ORJLFLHO OHXU REMHFWLI PDOYHLOODQW RX QRQPDOYHLOODQW OHXU
SHUVLVWDQFHIDXWHVSHUPDQHQWHVRXWHPSRUDLUHV
/HVPR\HQV
3RXUOLPLWHUO¶DSSDULWLRQG¶HUUHXUVHWGHGpIDLOODQFHVLOV¶DJLWGHWUDLWHUOHXUVRXUFHOHVIDXWHV'DQV
FHEXWSOXVLHXUVPpWKRGHVHWWHFKQLTXHVRQWpWpLGHQWLILpHVHW$YL]LHQLV/DSULHHWDOSURSRVHGH
OHVFODVVLILHUHQTXDWUHFDWpJRULHVYRLU)LJXUHx /DSUpYHQWLRQGHVIDXWHVIDXOWSUHYHQWLRQSHUPHWG¶pYLWHUDXWDQWTXHSRVVLEOHO¶LQWURGXFWLRQGH
IDXWHV SHQGDQW OH GpYHORSSHPHQW GX V\VWqPH 2Q HPSORLH JpQpUDOHPHQW GHV WHFKQLTXHV GH
GpYHORSSHPHQWULJRXUHXVHVGHODIRUPDOLVDWLRQGHODPRGpOLVDWLRQ«x /DWROpUDQFHDX[IDXWHVIDXOWWROHUDQFHSHUPHWG¶pYLWHUODGpIDLOODQFHGXV\VWqPHHQSUpVHQFHGH
IDXWHV YLD OD GpWHFWLRQ GHV HUUHXUV TX¶HOOHV FDXVHQW HW OHXU UHFRXYUHPHQW /D GpWHFWLRQ SHUPHW
G¶LGHQWLILHUODSUpVHQFHG¶HUUHXUOHXUW\SHHWOHXUFDXVH/HUHFRXYUHPHQWG¶HUUHXUYLVHjWUDQVIRUPHU
O¶pWDWGXV\VWqPHFRQWHQDQWXQHRXSOXVLHXUVHUUHXUVHQXQpWDWVDQVHUUHXUGHPDQLqUHjFHTXHOH
VHUYLFHIRXUQLSDUOHV\VWqPHSXLVVHWRXMRXUVrWUHDVVXUpx /¶pOLPLQDWLRQGHIDXWHVIDXOWUHPRYDOSHUPHWGHUpGXLUHOHQRPEUHGHIDXWHVSRXYDQWVXUYHQLUj
ODIRLVSHQGDQWOHGpYHORSSHPHQWGXV\VWqPHJpQpUDOHPHQWHQXWLOLVDQWGHVWHFKQLTXHVGHYpULILFDWLRQ
GHSURSULpWpVGHSUHXYHPRGHOFKHFNLQJGHWHVW«HWSHQGDQWODSKDVHG¶H[SORLWDWLRQGXV\VWqPH
SDUH[HPSOHHQHIIHFWXDQWGHODPDLQWHQDQFHFRUUHFWLYHx /D SUpYLVLRQ GHV IDXWHV IDXOW IRUHFDVWLQJ FRQVLVWH j HVWLPHU OH QRPEUH O¶LQFLGHQFH HW OHV
FRQVpTXHQFHVSUREDEOHVGHIDXWHVJpQpUDOHPHQWHQGUHVVDQWXQHpYDOXDWLRQVWDWLVWLTXHGHODIUpTXHQFH
HWGHO¶LPSDFWGHVIDXWHV
0HVXUHGHODVUHWpGHIRQFWLRQQHPHQW
/DVUHWpGHIRQFWLRQQHPHQWSHXWrWUHpYDOXpHDXWUDYHUVO¶pYDOXDWLRQGHFHVGLIIpUHQWVDWWULEXWVHW
SOXVSDUWLFXOLqUHPHQWGHFHVDWWULEXWVGHILDELOLWpGLVSRQLELOLWpHWPDLQWHQDELOLWp/DSULH'HVZDUWHVHW
DO&HVPHVXUHVVRQWJpQpUDOHPHQWIDLWHVjO¶DLGHGHGpILQLWLRQVSUREDELOLVWLTXHVHWG¶HVWLPDWHXUV
VWDWLVWLTXHVWHOVTXHOHWHPSVPR\HQMXVTX¶jODSUHPLqUHGpIDLOODQFHODILDELOLWpLQLWLDOHRXOHWDX[GH
GpIDLOODQFHLQLWLDO
/H FKRL[ GHV FULWqUHV VXU OHVTXHOV SRUWHU XQ LQWpUrW SDUWLFXOLHU SRXU OD PHVXUH GH VUHWp GH
IRQFWLRQQHPHQW VH IDLW HQ IRQFWLRQ GX GRPDLQH G¶DSSOLFDWLRQ GHV V\VWqPHV $LQVL SRXU XQ UpVHDX
WpOpSKRQLTXHRQSULYLOpJLHUDSULRULWDLUHPHQWODGLVSRQLELOLWpSRXUXQHVRQGHVSDWLDOHODILDELOLWpHWSRXU
XQHFHQWUDOHQXFOpDLUHODVpFXULWpLQQRFXLWp
3RXUOHVV\VWqPHVDYLRQLTXHVHPEDUTXpVOHFULWqUHSULYLOpJLpHVWODVpFXULWpLQQRFXLWp,OV¶DJLWDORUV
GDQV FH FDV GH JDUDQWLU XQH SUREDELOLWp G¶RFFXUUHQFHGH GpIDLOODQFH FDWDVWURSKLTXH SDU KHXUHGH YRO
LQIpULHXUHjKSRXUWRXVOHVV\VWqPHVFULWLTXHV
±±°
/HVV\VWqPHV LQWHUDFWLIVFULWLTXHV UHOqYHQWj OD IRLVGHVSURSULpWpVGHV V\VWqPHV LQWHUDFWLIVHWGH
FHOOHVGHVV\VWqPHVFULWLTXHV3DUPL WRXWHVFHOOHVTXHQRXVDYRQVH[SRVpHVSUpFpGHPPHQWFHUWDLQHV
SHXYHQW rWUH SOXV LPSRUWDQWHV TXH G¶DXWUHV HQ IRQFWLRQ GX GRPDLQH G¶DSSOLFDWLRQ GHV V\VWqPHV
FRQFHUQpV $LQVL GDQV OH GRPDLQH GHV V\VWqPHV LQWHUDFWLIV FULWLTXHV SDU UDSSRUW j O¶DFWLYLWp
HQWUHSUHQHXULDOHFRPPHSDUH[HPSOHOHVWpOpYLVLRQVLQWHUDFWLYHVRXOHVMHX[YLGpRVO¶XVHUH[SHULHQFH
DXUD XQH LPSRUWDQFH SULPRUGLDOH DORUV TX¶HOOH HVW UHOpJXpH j XQ U{OH VHFRQGDLUH SRXU OHV V\VWqPHV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

LQWHUDFWLIVFULWLTXHVSDUUDSSRUWjODYLHKXPDLQHRO¶XWLOLVDELOLWpHVWSULRULWDLUH'DQVWRXVOHVFDVOD
VUHWpGHIRQFWLRQQHPHQWUHVWHSULPRUGLDOH
1RXVQRXVLQWpUHVVRQVLFLDX[V\VWqPHVLQWHUDFWLIVSUpVHQWVGDQVOHVFRFNSLWVG¶DYLRQVFLYLOVHWSDU
H[WHQVLRQDX[ V\VWqPHV LQWHUDFWLIV FULWLTXHVSDU UDSSRUW j ODYLHKXPDLQH QRXV UHWLHQGURQVGRQF OHV
SURSULpWpVGHVUHWpGHIRQFWLRQQHPHQWHWG¶XWLOLVDELOLWpFRPPHpWDQWOHVSOXVLPSRUWDQWHVjJDUDQWLU
&HVGHX[SURSULpWpVVRQWRUWKRJRQDOHVHWSHXYHQWVHUHWURXYHUHQFRQIOLW&HFLDpWpPRQWUpGDQVOHV
WUDYDX[ GH 0DUWLQLH 3DODQTXH HW DO  &HV WUDYDX[ SURSRVHQW XQH QRWDWLRQ SRXU DLGHU OHV
FRQFHSWHXUVGHV\VWqPHVLQWHUDFWLIVFULWLTXHVGDQVOHXUFKRL[GHFRQFHSWLRQHWPHWWHQWHQpYLGHQFHTXH
FHUWDLQVFKRL[GHFRQFHSWLRQVSHUPHWWDQWGHJDUDQWLUODVUHWpGHIRQFWLRQQHPHQWGXV\VWqPHSHXYHQW
DIIHFWHUO¶XWLOLVDELOLWpGXV\VWqPH'HODPrPHPDQLqUHUHQGUHXQV\VWqPHSOXVXWLOLVDEOHHQXWLOLVDQW
SDU H[HPSOH GHV WHFKQLTXHV G¶LQWHUDFWLRQ DYDQFpHV SHXW DIIHFWHU VD VUHWp GH IRQFWLRQQHPHQW HQ
LQWURGXLVDQWGHVIRQFWLRQQDOLWpVVXSSOpPHQWDLUHVHWGRQFHQDXJPHQWDQWODFRPSOH[LWpGXORJLFLHO
&HV GHX[ SURSULpWpV VRQW JpQpUDOHPHQW WUDLWpHV GHPDQLqUH VpSDUpH ORUV GH OD FRQFHSWLRQ HW GX
GpYHORSSHPHQWGXV\VWqPHVDQVpWXGLHUOHXULPSDFWPXWXHO,OHVWIRQGDPHQWDOGHSUHQGUHHQFRPSWHFHV
GHX[ SURSULpWpV HQ OHV WUDLWDQW GH PDQLqUH LQWpJUpH HW V\VWpPDWLTXH DILQ GH SRXYRLU FRQFHYRLU HW
GpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVFULWLTXHVVUVGHIRQFWLRQQHPHQWHWXWLOLVDEOHV
&HUWDLQVWUDYDX[SURSRVHQWGHVVROXWLRQVSRXUWUDLWHUFHVGHX[SURSULpWpVHQVHPEOHHWGHPDQLqUH
V\VWpPDWLTXHRQUHWURXYHDLQVLSDUH[HPSOHOHSURFHVVXVGHGpYHORSSHPHQWSUpVHQWpGDQVOHVWUDYDX[
GH 0DUWLQLH 3DODQTXH HW1DYDUUH HW DO  DLQVL TXH OHV WUDYDX[ GH $ 7DQNHX&KRLWDW 
SUpVHQWDQWXQHDSSURFKHSRXUOHGpYHORSSHPHQWGHV\VWqPHVLQWHUDFWLIVLQWpJUDQWjODIRLVOHVDVSHFWV
VUHWpGHIRQFWLRQQHPHQWHWXWLOLVDELOLWp
ʹǤ͵ °ð±

)LJXUH&ODVVLILFDWLRQGHVIDXWHVGHVV\VWqPHVLQIRUPDWLTXHV 
/D)LJXUHSUpVHQWHXQHYHUVLRQVLPSOLILpHGH ODFODVVLILFDWLRQGHVIDXWHVSRXYDQWDIIHFWHUOHV
V\VWqPHVLQIRUPDWLTXHVSURSRVpHSDUOHVWUDYDX[GH$YL]LHQLV/DSULHHWDO&HWWHILJXUHPHWHQ
pYLGHQFHFLQTUHJURXSHPHQWVGHFODVVHVGHIDXWHVTXHQRXVDYRQVLGHQWLILpVFHVUHJURXSHPHQWVSHXYHQW
rWUHFRQVLGpUpVFRPPHGHVFODVVHVGHIDXWHVGHKDXWQLYHDXx )DXWHVORJLFLHOOHVGHGpYHORSSHPHQWIDXWHVLQWURGXLWHVLQYRORQWDLUHPHQWGXUDQWOHGpYHORSSHPHQW
GXV\VWqPH3DUH[HPSOHOHVHUUHXUVGHFRGDJHRXOHVHUUHXUVGHFRQFHSWLRQx )DXWHVPDOYHLOODQWHVIDXWHVLQWURGXLWHVGpOLEpUpPHQWSRXUSURYRTXHUODGpIDLOODQFHGXV\VWqPH(OOHV
UHOqYHQWGHODVpFXULWpGXV\VWqPH3DUH[HPSOHODSULVHGHFRQWU{OHH[WpULHXURXXQGpQLGHVHUYLFH
LQRSLQpXQFUDVKGXV\VWqPH
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

x )DXWHVPDWpULHOOHVGHGpYHORSSHPHQWIDXWHVD\DQWXQHFDXVHQDWXUHOOHRXKXPDLQHHWLPSDFWDQWOH
PDWpULHO GXUDQW VD FRQFHSWLRQ 3DU H[HPSOH XQ FRXUWFLUFXLW j O¶LQWpULHXU G¶XQ SURFHVVHXU RX XQ
PDWpULHODIIHFWpORUVGHVRQGpYHORSSHPHQWSDUO¶XWLOLVDWLRQG¶XQHHDXDYHFXQHFRQFHQWUDWLRQWURS
IRUWHHQXUDQLXPSURYRTXDQWDLQVLGHVHUUHXUVORUVGHO¶XWLOLVDWLRQGHFHOXLFLFRPPHFHIXWOHFDVHQ
SRXUXQHXVLQHG¶,%0=LHJOHUHWDOx )DXWHVQDWXUHOOHVHQRSpUDWLRQIDXWHVFDXVpHVSDUXQSKpQRPqQHQDWXUHO(OOHVDIIHFWHQWOHPDWpULHO
HWSDUFRQVpTXHQWOHORJLFLHOHWVXUYLHQQHQWSHQGDQWOHIRQFWLRQQHPHQWGXV\VWqPH3DUH[HPSOHOD
PRGLILFDWLRQGHODPpPRLUHVXLWHjXQUD\RQQHPHQWpOHFWURPDJQpWLTXHRXO¶HIIDFHPHQWG¶XQGLVTXH
GXUGDQVXQH]RQHPDJQpWLVpHx (UUHXUVKXPDLQHVHQRSpUDWLRQIDXWHVTXLUpVXOWHQWG¶XQHDFWLRQKXPDLQHSHQGDQWOHIRQFWLRQQHPHQW
GX V\VWqPH (OOHV SHXYHQW rWUH PDWpULHOOHV HW ORJLFLHOOHV HW SHXYHQW rWUH GpOLEpUpHV RX QRQ 3DU
H[HPSOHO¶RXEOLG¶XQHpWDSHGDQVXQHSURFpGXUHRXXQDSSXLVXUXQPDXYDLVERXWRQ
1RXV SUpVHQWRQV GDQV OHV VRXVVHFWLRQV VXLYDQWHV O¶pWDW GH O¶H[LVWDQW GHV PpWKRGHV RXWLOV HW
WHFKQLTXHVSHUPHWWDQWGHJDUDQWLU OD VUHWpGH IRQFWLRQQHPHQWGHV V\VWqPHV LQWHUDFWLIVSDU UDSSRUWj
FKDFXQHGHFHVFODVVHV&HWWHVHFWLRQQ¶DSDVSRXUEXWGHIDLUHXQHSUpVHQWDWLRQH[KDXVWLYHGHWRXWHVOHV
DSSURFKHVH[LVWDQWHVPDLVGHSUpVHQWHUXQHYXHG¶HQVHPEOHGHO¶pWDWGHO¶DUWGHVDSSURFKHVSRXUODVUHWp
GHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIVSDUUDSSRUWjFHVFLQTFODVVHVGHIDXWHV
1RXV QRXV LQWpUHVVRQV GDQV FHWWH WKqVH SOXV SDUWLFXOLqUHPHQW DX[ IDXWHV ORJLFLHOOHV GH
GpYHORSSHPHQW HW DX[ IDXWHV QDWXUHOOHV HQ RSpUDWLRQ YRLU &KDSLWUH &¶HVW SRXU FHOD TXH QRXV
GpWDLOORQVHQVHFWLRQOHVGLIIpUHQWHVQRWDWLRQVIRUPHOOHVSRXUODGHVFULSWLRQGHVV\VWqPHVLQWHUDFWLIV
SHUPHWWDQW GH SUpYHQLU OHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW HW HQ VHFWLRQ  OHV GLIIpUHQWHV
WHFKQLTXHVGHWROpUDQFHDX[IDXWHVXWLOLVpHVGDQVOHVV\VWqPHVFULWLTXHVSRXUWUDLWHUOHVIDXWHVQDWXUHOOHV
HQRSpUDWLRQ
	±
/HVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWVRQWJpQpUDOHPHQWSULVHVHQFRPSWHHWWUDLWpHVHQXWLOLVDQW
GHVDSSURFKHVGHSUpYHQWLRQGHVIDXWHVpOLPLQDWLRQGHVIDXWHVHWWROpUDQFHDX[IDXWHV
/DFRPPXQDXWpGHO¶LQJpQLHULHGHVV\VWqPHVLQWHUDFWLIVjUpDOLVpGHQRPEUHX[WUDYDX[GHUHFKHUFKH
SRXU UDIILQHUHWpWHQGUH OHVDSSURFKHVFODVVLTXHVG¶LQJpQLHULHGX ORJLFLHOj O¶LQJpQLHULHGHV V\VWqPHV
LQWHUDFWLIV(QHIIHWFHOOHVFLQHSHXYHQWSDVrWUHUpXWLOLVpHVWHOOHVTXHOOHVSRXUOHVV\VWqPHVLQWHUDFWLIV
GXIDLWGHVVSpFLILFLWpVGHFHVV\VWqPHV:DVVHUPDQHW:HJQHUHWGHVSURSULpWpVTX¶LOV
GRLYHQWUHVSHFWHUYRLUVHFWLRQ
/HVDSSURFKHVTXHQRXVSUpVHQWRQVLFLRQWSRXUODSOXSDUWpWpFUppHVGDQVXQEXWG¶DPpOLRUDWLRQ
GHO¶XWLOLVDELOLWpGHVV\VWqPHVLQWHUDFWLIVPDLVSHXYHQWFHSHQGDQWrWUHUHSULVHVGDQVXQEXWG¶DPpOLRUDWLRQ
GHODVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHV'DQVFHFDVHOOHVSHXYHQWrWUHXWLOLVpHVFRPPHGHVPR\HQV
GH SUpYHQWLRQ HW G¶pOLPLQDWLRQ GHV IDXWHV ORJLFLHOOHVGH GpYHORSSHPHQW1RXV SRXYRQV SDU H[HPSOH
FLWHUx /¶XWLOLVDWLRQGHSURFHVVXVVSpFLDOLVpVFRPPHOHVSURFHVVXVGHFRQFHSWLRQFHQWUpHXWLOLVDWHXUWHOVOH
SURFHVVXV 8VHU&HQWHUHG 6\VWHP 'HVLJQ *|UDQVVRQ *XOOLNVHQ HW %RLYLH  TXL SHUPHW
G¶LGHQWLILHUOHVSUREOqPHVG¶XWLOLVDELOLWpWRXWDXORQJGXSURFHVVXVGHGpYHORSSHPHQWHWWRXWDXORQJ
GXF\FOHGHYLHGXV\VWqPHRXOHSURFHVVXVSURSRVpSDUOHVWUDYDX[GH0DUWLQLH3DODQTXHHW1DYDUUH
HWDOTXLLQWqJUHODSULVHHQFRPSWHGHO¶XWLOLVDELOLWpHWGHODVUHWpGHIRQFWLRQQHPHQWx /¶XWLOLVDWLRQ GH PpWKRGHV IRUPHOOHV $ - 'L[  (OOHV SHXYHQW DOOHU SDU H[HPSOH GH OD
PRGpOLVDWLRQGHO¶XWLOLVDWHXUjO¶DLGHGHQRWDWLRQVIRUPHOOHVWHOOHVTXH*206&DUG1HZHOOHW0RUDQ
RX+$067(560DUWLQLH'H$OPHLGDjODPRGpOLVDWLRQGXV\VWqPHYRLUVHFWLRQx /¶XWLOLVDWLRQGHWHFKQLTXHVGHWHVWTXLSHUPHWWHQWGHYpULILHUODFRUUHVSRQGDQFHHQWUHOHV\VWqPHHWOHV
VSpFLILFDWLRQVFRPPHSDUH[HPSOHOHVWUDYDX[GH0HPRQ3ROODFNHW6RIIDTXLSURSRVHQWGH
JpQpUHUDXWRPDWLTXHPHQWGHVFDVGHWHVWSRXUOHVLQWHUIDFHVJUDSKLTXHVx /¶XWLOLVDWLRQGHVWDQGDUGLVDWLRQVFRPPHSDUH[HPSOHOHVWDQGDUG&8$FUppSDU,%0,%0TXL
VWDQGDUGLVHOHVLQWHUIDFHV:,03
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

/D WROpUDQFH DX[ IDXWHV ORJLFLHOOHV Q¶D TXH WUqV SHXpWp DERUGpH GDQV OH GRPDLQH GHV V\VWqPHV
LQWHUDFWLIV FULWLTXHV HW VHXOV OHV WUDYDX[ GH $ 7DQNHX&KRLWDW  TXH QRXV GpWDLOORQV GDQV OD
VHFWLRQSHUPHWWHQWGDQVXQHPRLQGUHPHVXUHGHWROpUHUFHUWDLQHVIDXWHVORJLFLHOOHV
	
/HVIDXWHVPDOYHLOODQWHVFRQFHUQHQWODVpFXULWpGHVV\VWqPHVLQWHUDFWLIV&HWDVSHFWDpWpWUqVpWXGLp
GDQVOHGRPDLQHGHVLQWHUDFWLRQVKRPPHPDFKLQH&HSHQGDQWHQFRUHXQHIRLVFHWDVSHFWDpWppWXGLp
SDUODFRPPXQDXWpGDQVXQVRXFLG¶XWLOLVDELOLWp/HVTXHVWLRQVG¶LQWpJULWpHWGHSURWHFWLRQGHVGRQQpHV
VRQWODLVVpHVDX[GRPDLQHVOLpVjODVpFXULWpLQIRUPDWLTXHPDLVFHOOHVFLQ¶RQWSDVHQFRUHpWpWUDLWpHV
VSpFLILTXHPHQWSRXUOHVV\VWqPHVLQWHUDFWLIV
&HFLHVW LOOXVWUpSDU ODFUpDWLRQG¶XQV\PSRVLXPVXU ODVpFXULWpHW ODSURWHFWLRQGH ODYLHSULYpH
XWLOLVDEOHV&HV\PSRVLXPDSSHOp628366\PSRVLXPRQ8VDEOH3ULYDF\DQG6HFXULW\SHUPHWGH
GLVFXWHUOHVTXHVWLRQVG¶XWLOLVDELOLWpGHVV\VWqPHVG¶DXWKHQWLILFDWLRQ1RXVSRXYRQVSDUH[HPSOHFLWHU
OHVWUDYDX[GH:ULJKW3DWULFNHW%LGGOHTXLSURSRVHQWODUHFRQQDLVVDQFHGHWH[WHFRPPHPR\HQ
G¶DXWKHQWLILFDWLRQIDFLOLWDQWDLQVLOHWUDYDLOGHPpPRLUHGHO¶XWLOLVDWHXU
'DQVOHGRPDLQHGHVV\VWqPHVFULWLTXHVWHOVTXHOHVV\VWqPHVDYLRQLTXHVHPEDUTXpVOHVTXHVWLRQV
G¶LQWpJULWpHWGHVpFXULWpGHVGRQQpHVUHSRVDLHQWMXVTX¶jSUpVHQWVXUOHIDLWTXHFHVV\VWqPHVVRQWIHUPpV
HW QRQ DFFHVVLEOHV DX SXEOLF &HSHQGDQW DYHF O¶LQWURGXFWLRQ GH QRXYHOOHV WHFKQRORJLHV FRPPH OHV
UpVHDX[ LQIRUPDWLTXHV GDQV OHV DYLRQV FHV TXHVWLRQV FRPPHQFHQW j VH SRVHU SRXU OHV V\VWqPHV
HPEDUTXpV FRPPH OH PRQWUHQW OHV WUDYDX[ GH 'HVVLDWQLNRII HW DO  TXLPHWWHQW HQ pYLGHQFH
FRPPHQW FHUWDLQHV DWWDTXHV SHXYHQW DIIHFWHU OH ERQ IRQFWLRQQHPHQW G¶XQ V\VWqPH LQIRUPDWLTXH
HPEDUTXpDYLRQLTXH
	±±
/HVFRPSRVDQWVPDWpULHOVXWLOLVpVSRXUOHVV\VWqPHVLQWHUDFWLIVVRQWVLPLODLUHVjFHX[XWLOLVpVGDQV
OHVV\VWqPHVLQIRUPDWLTXHVFRQYHQWLRQQHOV/DSULVHHQFRPSWHGHVIDXWHVGHGpYHORSSHPHQWPDWpULHO
SHXWGRQFrWUHWUDLWpHDYHFGHVSURFHVVXVGHGpYHORSSHPHQWXVXHOVFRPPHFHX[GpFULVGDQVODQRUPH
'2 57&$ HW (852&$(  TXL IRXUQLW XQ JXLGH GH GpYHORSSHPHQW GHV FRPSRVDQWV
pOHFWURQLTXHVHPEDUTXpV
&HSHQGDQWGDQVOHFDVG¶XQV\VWqPHLQWHUDFWLILOHVWQpFHVVDLUHHQSOXVGHSUHQGUHHQFRPSWHOD
VUHWpGHIRQFWLRQQHPHQWGHVFRPSRVDQWVLQIRUPDWLTXHVFODVVLTXHVFRPPHODPpPRLUHRXOHSURFHVVHXU
SUHQGUH HQ FRPSWH OD VUHWp GH IRQFWLRQQHPHQW GHV SpULSKpULTXHV G¶HQWUpH HW VRUWLH 3DU H[HPSOH
O¶LQWURGXFWLRQGDQVXQFRFNSLWDYLRQLTXHG¶XQQRXYHDXW\SHGHSpULSKpULTXHG¶HQWUpHVRUWLHWHOTX¶XQ
pFUDQWDFWLOHQpFHVVLWHTXHFHPDWpULHODLWXQQLYHDXGHVUHWpGHIRQFWLRQQHPHQWVXIILVDQWF¶HVWjGLUH
XQHSUREDELOLWpGHGpIDLOODQFHSDUKHXUHGHYROGHPRLQVGHK
/HFRQFHSWHXUGXV\VWqPHLQWHUDFWLISRXUUDQpDQPRLQVDXJPHQWHUODILDELOLWpG¶XQV\VWqPHLQWHUDFWLI
SDU UDSSRUW j O¶LQWURGXFWLRQG¶XQQRXYHDXPDWpULHO HQ DGDSWDQW OH ORJLFLHO VRXVMDFHQW$LQVL VL O¶RQ
UHSUHQG O¶H[HPSOH GH O¶LQWURGXFWLRQ G¶XQ pFUDQ WDFWLOH GDQV XQ FRFNSLW G¶DYLRQ OD VUHWp GH
IRQFWLRQQHPHQW GH FH PDWpULHO SHXW rWUH DXJPHQWpH HQ LPSRVDQW GHV WHFKQLTXHV G¶LQWHUDFWLRQV
SDUWLFXOLqUHVXQHLQWHUDFWLRQREOLTXHGpSHQGGHSOXVLHXUVOLJQHVGHODJULOOHWDFWLOHFHTXLODUHQGVUH
SDUUDSSRUWjODGpIDLOODQFHG¶XQHGHFHVOLJQHVFRQWUDLUHPHQWjXQHLQWHUDFWLRQOLQpDLUHKRUL]RQWDOH
	
/DSULVHHQFRPSWHGHVIDXWHVQDWXUHOOHVQpFHVVLWHODPLVHHQSODFHGHPpFDQLVPHVVSpFLILTXHVSRXU
OHVWROpUHUFDUHOOHVQHVRQWQLSUpYLVLEOHVQLpYLWDEOHV3HXGHFRQWULEXWLRQVFRQFHUQDQWODSULVHHQFRPSWH
GHFHVIDXWHVVRQWGLVSRQLEOHVGDQVOHGRPDLQHGHVV\VWqPHVLQWHUDFWLIV2QSHXWFHSHQGDQWWURXYHUOHV
WUDYDX[GH '1DYDUUH33DODQTXHHWDOTXLSUpVHQWHQW OD UHFRQILJXUDWLRQG\QDPLTXHGH OD
WHFKQLTXH G¶LQWHUDFWLRQ RX OD SRVVLELOLWp GH OD UpRUJDQLVDWLRQ GHV pFUDQV TXDQG OHV GpIDLOODQFHV
PDWpULHOOHVOHQpFHVVLWHQW
&HSHQGDQWFHWWHVROXWLRQQ¶HVWSDVVXIILVDQWHHWFHVDVSHFWVQHSHXYHQWrWUHLJQRUpVORUVTXHO¶RQ
WUDLWHGHODILDELOLWpGHV\VWqPHVLQWHUDFWLIVFULWLTXHV&HFLHVWSDUWLFXOLqUHPHQWYpULILpSRXUOHVV\VWqPHV
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

LQWHUDFWLIVFULWLTXHVWHOVTXHFHX[GpSOR\pVHQKDXWHDWPRVSKqUHDYLRQVRXGDQVO¶HVSDFHYROVSDWLDX[
KDELWpVFDUXQHSOXVIRUWHSUREDELOLWpG¶RFFXUUHQFHGHIDXWHVFRQFHUQHFHVV\VWqPHV1RUPDQGE
&HVIDXWHVQDWXUHOOHVGpPRQWUHQW ODQpFHVVLWpG¶DOOHUSOXV ORLQTXH ODSUpYHQWLRQFODVVLTXHGHVIDXWHV
GXUDQWOHGpYHORSSHPHQWHQSUHQDQWHQFRPSWHOHVIDXWHVSRXYDQWDSSDUDLWUHHQRSpUDWLRQ
'DQV FHW REMHFWLI OHV WUDYDX[ GH 7DQNHX&KRLWDW HW DO  HW $ 7DQNHX&KRLWDW 
SURSRVHQWG¶LQWpJUHUGHVPpFDQLVPHVGH WROpUDQFH DX[ IDXWHV DX[FRPSRVDQWVGHEDVHGHV V\VWqPHV
LQWHUDFWLIVOHVZLGJHWV3RXUFHODFHVWUDYDX[SURSRVHQWG¶DSSOLTXHUXQHDUFKLWHFWXUHDXWRWHVWDEOHDX[
ZLGJHWV YRLU OHVGLIIpUHQWHV DUFKLWHFWXUHVGH WROpUDQFH DX[ IDXWHVHQ VHFWLRQ&HWWHDUFKLWHFWXUH
V¶DSSXLHVXUODGXSOLFDWLRQGHVIRQFWLRQQDOLWpVGHFKDTXHZLGJHW8QZLGJHWHVWGRQFDORUVFRPSRVpGH
GHX[FRPSRVDQWVORJLFLHOVHIIHFWXDQWHQSDUDOOqOHOHVPrPHVIRQFWLRQQDOLWpVjSDUWLUGHVPrPHVHQWUpHV
/HXUVUpVXOWDWVVRQWDQDO\VpVHWFRPSDUpVSDUXQFRPSDUDWHXU&HOXLFLSHUPHWGHGpWHFWHUXQHHUUHXUVL
OHVUpVXOWDWVGHVGHX[FRPSRVDQWVVRQWGLIIpUHQWV

/HV HUUHXUV KXPDLQHV VRQW pWXGLpHV GHSXLV GH QRPEUHXVHV DQQpHV HW RQW pWp FODVVLILpHV SDU OHV
WUDYDX[ GH 5HDVRQ  /HV HUUHXUV KXPDLQHV SHXYHQW rWUH SUpYHQXHV RX WROpUpHV 'HDUGHQ HW
+DUULVRQHW/DSULH'HVZDUWHVHWDO'HQRPEUHX[PR\HQVRQWpWpGpYHORSSpVSRXUOD
SULVHHQFRPSWHGHFHWWHSUREOpPDWLTXH1RXVFLWHURQVSDUH[HPSOHx /H GpYHORSSHPHQW GHPDQXHO G¶XWLOLVDWLRQ FRPPH SUpVHQWp SDU OHV WUDYDX[ GH %RZHQ HW5HHYHV
x /DIRUPDWLRQGHVXWLOLVDWHXUVjO¶DLGHGHIRUPDWLRQVVSpFLDOLVpHVTXLSHXYHQWrWUHFUppHVHWVXSSRUWpHV
DXPRPHQWGXGpYHORSSHPHQWGXV\VWqPHFRPPHSURSRVpSDUOHVWUDYDX[GH0DUWLQLH3DODQTXHHW
1DYDUUHHWDOx /DFUpDWLRQG¶XQHDLGHFRQWH[WXHOOH3DODQTXH%DVWLGHHW'RXUWHx /D SURSRVLWLRQ G¶XQ PHLOOHXU GHVLJQ GX V\VWqPH LQWHUDFWLI FRPPH SDU H[HPSOH OHV WUDYDX[ GH
7KLPEOHE\HW*LPEOHWWTXLSUpVHQWHQWXQHDSSURFKHSRXUXQHPHLOOHXUHLPSOpPHQWDWLRQGHV
HQWUpHVGHGRQQpHVQXPpULTXHVDILQG¶pYLWHUOHVHUUHXUVGHVDLVLH
ʹǤͶ °
,O H[LVWH SOXVLHXUV PRGqOHV G¶DUFKLWHFWXUH ORJLFLHOOH VSpFLILTXHV DX[ V\VWqPHV LQWHUDFWLIV &HV
PRGqOHVSHXYHQWrWUHUHJURXSpVHQGHX[FDWpJRULHVOHVPRGqOHVOLQJXLVWLTXHVRXjFRXFKHVGpFULYDQWOD
VWUXFWXUHJOREDOHGHVDSSOLFDWLRQVVRXVIRUPHGHFRXFKHVORJLTXHVHWOHVPRGqOHVjDJHQWSURSRVDQWXQH
GpFRPSRVLWLRQPRGXODLUHGH O¶LQWHUIDFHHQXQHQVHPEOHG¶DJHQWVFRPPXQLTXDQWV 'UDJLFHYLF
1RXVGpFULYRQVGDQVOHVVRXVVHFWLRQVVXLYDQWHVFHVGHX[JURXSHVGHPRGqOHVDLQVLTXHOHXUVSULQFLSDX[
UHSUpVHQWDQWV
°
/HVPRGqOHVOLQJXLVWLTXHVGpFRXOHQWG¶XQHDSSURFKHOLQJXLVWLTXHGHO¶LQWHUDFWLRQ,OVGpILQLVVHQWOHV
FRXFKHVORJLTXHVGHO¶LQWHUDFWLRQHQLGHQWLILDQWVHVWURLVFRPSRVDQWHVx &RPSRVDQWHOH[LFDOHFRUUHVSRQGjXQYRFDEXODLUHG¶HQWUpHSDUH[HPSOHOHFOLFHWGHVRUWLHSDU
H[HPSOHXQHLF{QHx &RPSRVDQWHV\QWD[LTXHFRUUHVSRQGjXQHV\QWD[HUHSUpVHQWDQWOHVVpTXHQFHVG¶DFWLRQVYDOLGHVx &RPSRVDQWHVpPDQWLTXHFRUUHVSRQGjODSDUWLHIRQFWLRQQHOOHHWQRQLQWHUDFWLYHGXV\VWqPH
6HHKHLP
/HPRGqOHG¶DUFKLWHFWXUH6HHKHLP3IDIIHVWOHSUHPLHUPRGqOHG¶DUFKLWHFWXUHjVWUXFWXUHUOHV
DSSOLFDWLRQVLQWHUDFWLYHVHQWURLVFRPSRVDQWVORJLTXHVFRUUHVSRQGDQWVDX[WURLVFRPSRVDQWHVGpFULWHVFL
GHVVXV)LJXUHSUpVHQWHFHPRGqOHHWSHUPHWGHPHWWUHHQpYLGHQFHFHVWURLVFRPSRVDQWV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

x /DSUpVHQWDWLRQFHWWHSDUWLHFRUUHVSRQGjODFRPSRVDQWHOH[LFDOH(OOHSHUPHWGHJpUHUO¶LQWHUDFWLRQ
DYHFO¶XWLOLVDWHXUHQLQWHUSUpWDQWOHVDFWLRQVGHFHOXLFLHWHQJpQpUDQWOHVVRUWLHVTX¶LOSHXWSHUFHYRLUx /HGLDORJXHFHWWHSDUWLHFRUUHVSRQGjODFRPSRVDQWHV\QWD[LTXH(OOHSHUPHWGHJpUHUOHVpFKDQJHV
HQWUHO¶XWLOLVDWHXUHWOHV\VWqPHHQPDLQWHQDQWXQHUHSUpVHQWDWLRQJUDSKLTXHGHO¶pWDWGXV\VWqPHHW
GHVDFWLRQVUHQGXHVSRVVLEOHVjO¶XWLOLVDWHXUx /¶LQWHUIDFHDXQR\DXIRQFWLRQQHOFHWWHSDUWLHFRUUHVSRQGjODFRPSRVDQWHVpPDQWLTXH(OOHSHUPHW
GHFRQYHUWLUOHVDFWLRQVGHO¶XWLOLVDWHXUHQDSSHOVGHIRQFWLRQVVXUOHQR\DXIRQFWLRQQHODLQVLTX¶XQH
SUpVHQWDWLRQGHO¶pWDWGXQR\DXIRQFWLRQQHOjO¶XWLOLVDWHXU
(QSOXVGHFHVWURLVFRPSRVDQWVFHPRGqOHLQWURGXLWXQFRPSRVDQWVXSSOpPHQWDLUHSOXVDEVWUDLW
SHUPHWWDQWGH UHSUpVHQWHU OH UHWRXU VpPDQWLTXH UDSLGHTXL HVW UHQGXj O¶XWLOLVDWHXU&HOXLFL HVW SOXV
FRPPXQpPHQW FRQQX VRXV VD GpQRPLQDWLRQ DQJODLVH IHHGEDFN HW UHSUpVHQWH OHV PRGLILFDWLRQV
LPPpGLDWHV GX UHQGX JUDSKLTXH WHOOHV TXH OD PLVH j MRXU GX PDQLSXODWHXU GH VRXULV GX FXUVHXU
JUDSKLTXH

)LJXUH0RGqOHG
DUFKLWHFWXUH6HHKHLP3IDII
$UFK6OLQN\
/HPRGqOHDUFKLWHFWXUDO$5&+HWVRQPpWDPRGqOH6OLQN\%DVVHWDORQWpWpGpYHORSSpV
HQSDUXQJURXSHGHWUDYDLOGpVLUHX[GHFRPEOHUOHVODFXQHVGHVPRGqOHVDUFKLWHFWXUDX[H[LVWDQWV
SRXUOHVV\VWqPHVLQWHUDFWLIV,OVpWHQGHQWOHPRGqOHDUFKLWHFWXUDO6OLQN\
/D)LJXUHUHSUpVHQWHOHPRGqOHDUFKLWHFWXUDO$5&+TXLGpFRPSRVHOHVV\VWqPHVLQWHUDFWLIVHQ
FLQTFRPSRVDQWVTXHQRXVUHWURXYRQVVXUODILJXUHGHJDXFKHjGURLWHx /HQR\DXIRQFWLRQQHOHQFDSVXOHOHVIRQFWLRQVQRQLQWHUDFWLYHVGHO¶DSSOLFDWLRQ,OFRQWU{OHHWPDQLSXOH
OHVREMHWVHWGRQQpHVGXGRPDLQHGHO¶DSSOLFDWLRQVDQVVHVRXFLHUGHODPDQLqUHGRQWO¶LQIRUPDWLRQ
VHUDUHQGXHjO¶XWLOLVDWHXUx /¶DGDSWDWHXUGXQR\DXIRQFWLRQQHOWUDGXLWOHVGRQQpHVSURYHQDQWGXQR\DXIRQFWLRQQHOHQGRQQpHV
FRPSUpKHQVLEOHV SDU OH FRQWU{OHXU GH GLDORJXH HW LO WUDGXLW pJDOHPHQW OHV GRQQpHV SURYHQDQW GX
FRQWU{OHXUGHGLDORJXHHQGRQQpHVFRPSUpKHQVLEOHVSDUOHQR\DXIRQFWLRQQHOx /H FRQWU{OHXU GH GLDORJXH DVVXUH OH VpTXHQFHPHQW GHV WkFKHV LO GpFULW HQ IRQFWLRQ GH O¶pWDW GX
V\VWqPHO¶HQVHPEOHGHVWkFKHVDXWRULVpHVDLQVLTXHO¶HIIHWGHO¶H[pFXWLRQGHFHOOHVFLx /H FRPSRVDQW G¶LQWHUDFWLRQ ORJLTXH RX SUpVHQWDWLRQ WUDGXLW OHV LQIRUPDWLRQV IRXUQLHV SDU OH
FRPSRVDQWG¶LQWHUDFWLRQSK\VLTXHHQ LQIRUPDWLRQV LQGpSHQGDQWHVGH O¶LQWHUIDFHLQGpSHQGDQWHVGX
W\SHG¶REMHWVSK\VLTXHVXWLOLVpVHWOHVWUDQVPHWDXFRQWU{OHXUGHGLDORJXH'HODPrPHPDQLqUHLO
WUDGXLWOHVLQIRUPDWLRQVGXFRQWU{OHXUGHGLDORJXHHQLQIRUPDWLRQVVSpFLILTXHVDX[REMHWVSK\VLTXHV
XWLOLVpVx /HFRPSRVDQWG¶LQWHUDFWLRQSK\VLTXHRXERvWHjRXWLOVWRRONLWSHUPHWGHJpUHUO¶LQWHUDFWLRQDXSOXV
EDVQLYHDXOHQLYHDXOH[LFDO,OWUDQVPHWOHVHQWUpHVGHO¶XWLOLVDWHXUVXUOHVREMHWVGHO¶LQWHUDFWLRQSDU
H[HPSOH OHVZLGJHWV DX FRPSRVDQWG¶LQWHUDFWLRQ ORJLTXHHW WUDQVIRUPH OHVGRQQpHVSURYHQDQWGX
FRPSRVDQW G¶LQWHUDFWLRQ ORJLTXH SDU H[HPSOH GHV PRGLILFDWLRQV GH O¶pWDW G¶XQ ZLGJHW HQ
LQIRUPDWLRQVJUDSKLTXHVYLVXDOLVDEOHVHWSHUFHSWLEOHVSDUO¶XWLOLVDWHXU
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV


)LJXUH/HPRGqOHDUFKLWHFWXUDO$5&+%DVVHWDO
/HPRGqOHDUFKLWHFWXUDO$5&+LQWURGXLWpJDOHPHQWWURLVW\SHVG¶REMHWVTXLSHUPHWWHQWGHGpFULUH
ODQDWXUHGHVGRQQpHVTXLWUDQVLWHQWHQWUHFKDTXHFRPSRVDQWx /HV REMHWV GX GRPDLQH GpFULYHQW OHV GRQQpHV SURYHQDQW GLUHFWHPHQW RX LQGLUHFWHPHQW GX QR\DX
IRQFWLRQQHOx /HVREMHWVGHSUpVHQWDWLRQGpFULYHQWGHPDQLqUHDEVWUDLWHOHVpYpQHPHQWVSURYRTXpVSDUO¶XWLOLVDWHXU
VXUOHVFRPSRVDQWVSK\VLTXHVGHO¶LQWHUDFWLRQDLQVLTXHOHVGRQQpHVTXLVRQWSUpVHQWpHVjO¶XWLOLVDWHXUx /HV REMHWV G¶LQWHUDFWLRQ VRQW GHV LQVWDQFHV SURSUHV j XQ FRPSRVDQW G¶LQWHUDFWLRQ SK\VLTXH HW LOV
LPSOpPHQWHQWGHVWHFKQLTXHVG¶LQWHUDFWLRQHWGHYLVXDOLVDWLRQTXLOHXUVRQWVSpFLILTXHV
/HPpWDPRGqOH6OLQN\HVWSUpVHQWpHQ)LJXUH,ODpWpFRQoXDXGHVVXVGXPRGqOHDUFKLWHFWXUDO
$5&+DILQGHUHSUpVHQWHUOHSRLGVGHVGLIIpUHQWVFRPSRVDQWVHWFRPPHQWFHX[FLSHXYHQWYDULHUHQ
IRQFWLRQGHVFKRL[IL[pV ORUVGH ODVSpFLILFDWLRQGXV\VWqPHLQWHUDFWLIHWGHVHIIRUWVSRUWpVVXUXQRX
SOXVLHXUVFRPSRVDQWVSDUUDSSRUWDX[DXWUHV

)LJXUH/HPpWDPRGqOH6OLQN\DVVRFLpDXPRGqOHDUFKLWHFWXUDO$5&+ %DVVHWDO
°
&HWWH FDWpJRULH G¶DUFKLWHFWXUH VH GLVWLQJXH SDU VD PpWKRGH GH GpFRPSRVLWLRQ PRGXODLUH GHV
V\VWqPHVLQWHUDFWLIVVHUDSSURFKDQWGHVSULQFLSHVGHODFRQFHSWLRQRULHQWpHREMHW/HVWURLVSULQFLSDX[
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

PRGqOHVDUFKLWHFWXUDX[jDJHQWVVRQWOHPRGqOH09&OHPRGqOH3$&HWOHPRGqOH3$&$PRGHXVTXH
QRXVGpFULYRQVGDQVOHVVRXVVHFWLRQVVXLYDQWHV
09&
/HPRGqOH DUFKLWHFWXUDO09& SRXU0RGqOH9XH &RQWU{OHXU D pWp GpILQL SDU OHV WUDYDX[ GH
.UDVQHU HW 3RSH  HW D SRXU REMHFWLI GH JDUDQWLU XQ VXSSRUW SRXU XQH FRQFHSWLRQ LWpUDWLYH GHV
DSSOLFDWLRQVLQWHUDFWLYHV/D)LJXUHSUpVHQWHFHPRGqOHDUFKLWHFWXUDOHWSHUPHWHWPHWWUHHQpYLGHQFH
VDGpFRPSRVLWLRQHQWURLVFRPSRVDQWVx /H PRGqOH LO FRQWLHQW OHV GRQQpHV IRQFWLRQQHOOHV DLQVL TXH OHV REMHWV D\DQW XQ FRPSRUWHPHQW
FRPSOH[H,OPRGLILHODYXHDVVRFLpHjVRQpWDWjFKDTXHIRLVTXHFHOXLFLVHWURXYHPRGLILpSDUOH
QR\DXIRQFWLRQQHOGHO¶DSSOLFDWLRQRXSDUOHFRQWU{OHXUx /HFRQWU{OHXULOUHoRLWHWLQWHUSUqWHOHVpYpQHPHQWVFRUUHVSRQGDQWVDX[DFWLRQVGHO¶XWLOLVDWHXUHQOHV
UpSHUFXWDQWVXUOHPRGqOHHQPRGLILDQWVRQpWDWRXVXUODYXHHQHIIHFWXDQWOHIHHGEDFNx /DYXHHOOHPDLQWLHQWXQHUHSUpVHQWDWLRQGHO¶pWDWGXPRGqOHSHUFHSWLEOHSDUO¶XWLOLVDWHXUHWPHWFHOOH
FLjMRXUORUVGHVFKDQJHPHQWVG¶pWDWGXPRGqOH

)LJXUH0RGqOHDUFKLWHFWXUDO09&.UDVQHUHW3RSH
3$&HW3$&$PRGHXV
/HPRGqOHDUFKLWHFWXUDO3$&-&RXWD]SHUPHWGHPRGpOLVHUOHVV\VWqPHVLQWHUDFWLIVFRPPH
XQHKLpUDUFKLHG¶DJHQWV3$&&HWWHKLpUDUFKLHSUpVHQWpHHQ)LJXUHHVWFRPSRVpHGHWURLVIDFHWWHV
GLIIpUHQWHVSRXUFKDTXHDJHQW3$&x 3SRXU3UpVHQWDWLRQFHWWHIDFHWWHGpFULWOHVHQWUpHVHWVRUWLHVGHO¶DJHQWSHUoXHVSDUO¶XWLOLVDWHXUx $SRXU$EVWUDFWLRQFHWWHIDFHWWHGpFULWOHVGRQQpHVHWOHVPpWKRGHVGHO¶DJHQWx &SRXU&RQWU{OHXUFHWWHIDFHWWHDVVXUHODFRKpUHQFHHQWUHO¶DEVWUDFWLRQHWODSUpVHQWDWLRQHWSHUPHW
ODFRPPXQLFDWLRQHQWUHOHVDJHQWV
8QHDSSURFKHUpFXUVLYHSHUPHWGHPRGpOLVHUO¶DUFKLWHFWXUHFRPSOqWHG¶XQHDSSOLFDWLRQLQWHUDFWLYH
SDUXQHKLpUDUFKLHG¶DJHQWV3$&&HWWHKLpUDUFKLHHVWFRPSRVpHGHSOXVLHXUVQLYHDX[G¶DEVWUDFWLRQVH
UDSSURFKDQWGHVFRXFKHVGpILQLHVSDUOHPRGqOHDUFKLWHFWXUDO6HHKHLP
/HPRGqOHDUFKLWHFWXUDO3$&$PRGHXV 1LJD\HW&RXWD]SUpVHQWpHQ)LJXUHHVWXQ
PRGqOHK\EULGHDVVRFLDQWOHSRLQWGHYXOLQJXLVWLTXHGXPRGqOHDUFKLWHFWXUDO$5&+DXSRLQWGHYXHj
DJHQWVGXPRGqOHDUFKLWHFWXUDO3$&
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

)LJXUH0RGqOHDUFKLWHFWXUDO3$&-
&RXWD]

)LJXUH0RGqOHDUFKLWHFWXUDO3$&$PRGHXV
1LJD\HW&RXWD]

1RXV GpFULYRQV GDQV FHWWH VHFWLRQ OH ODQJDJH DUFKLWHFWXUDO $$'/ $UFKLWHFWXUH $QDO\VLV DQG
'HVLJQ /DQJXDJH 6$( ,QWHUQDWLRQDO  HW SOXV SDUWLFXOLqUHPHQW VD UHSUpVHQWDWLRQ JUDSKLTXH
$$'/HVW XQ ODQJDJH GHGHVFULSWLRQ WH[WXHO HW JUDSKLTXH VWDQGDUGLVp HQSDU OD VRFLpWp6$(
6RFLHW\RI$XWRPRWLYH(QJLQHHUVSRXUDLGHUjO¶DQDO\VHHWjODFRQFHSWLRQG¶DUFKLWHFWXUHVV\VWqPH/H
ODQJDJH$$'/DSULQFLSDOHPHQWpWpXWLOLVpSRXUGpFULUHOHVV\VWqPHVWHPSVUpHOFRPSOH[HVFRPPHOHV
V\VWqPHVDYLRQLTXHVHWVSDWLDX[PDLVLODDXVVLpWpXWLOLVpGDQVG¶DXWUHVGRPDLQHV1RXVO¶XWLOLVRQVGDQV
ODWKqVHSRXUGpFULUHJUDSKLTXHPHQWOHVDUFKLWHFWXUHVTXHQRXVSURSRVRQV(QHIIHWFHODQJDJHSHUPHW
GH UHSUpVHQWHU j OD IRLV OHV DVSHFWV PDWpULHOV HW ORJLFLHOV FH TXL HVW SDUWLFXOLqUHPHQW DGDSWpH j OD
GHVFULSWLRQGHVV\VWqPHVLQWHUDFWLIVTXLSUpVHQWHQWXQHIRUWHOLDLVRQHQWUHFHVGHX[DVSHFWVYRLUVHFWLRQ
/D)LJXUHSUpVHQWHOHVGLIIpUHQWVFRPSRVDQWVGXODQJDJHTXHQRXVXWLOLVRQVGDQVFHWWHWKqVH

)LJXUH&RPSRVDQWV$$'/XWLOLVpVGDQVODWKqVH 
°
1RXVYHQRQVGHSUpVHQWHU OHV DUFKLWHFWXUHV ORJLFLHOOHV VSpFLILTXHV DX[ V\VWqPHV LQWHUDFWLIV&HV
DUFKLWHFWXUHV SHUPHWWHQW GH JDUDQWLU XQH SDUWLH GHV SURSULpWpV LQWHUQHV GH FHV V\VWqPHV WHOOHV TXH OD
PRGLILDELOLWp TXH QRXV DYRQV SUpVHQWpV HQ VHFWLRQ  3DUPL FHV DUFKLWHFWXUHV OH PRGqOH
DUFKLWHFWXUDO$5&+HVWSDUWLFXOLqUHPHQWLQWpUHVVDQWFDULODVSpFLILTXHPHQWpWpFUppSRXUODPRGLILDELOLWp
GHVV\VWqPHVLQWHUDFWLIVHWFDULOSHUPHWXQHGpFRPSRVLWLRQIRQFWLRQQHOOHGHVV\VWqPHVLQWHUDFWLIVTXL
V¶DYqUHWUqVXWLOHORUVGHVpWDSHVG¶DQDO\VHGHVUHWpGHIRQFWLRQQHPHQW
1RXV DYRQV pJDOHPHQW SUpVHQWp XQH QRWDWLRQ JUDSKLTXH TXL QRXV SHUPHW WRXW DX ORQJ GH FH
GRFXPHQWGHGpFULUHOHVDUFKLWHFWXUHVORJLFLHOOHVHWPDWpULHOOHVGHVGLIIpUHQWVV\VWqPHV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

ʹǤͷ ±°
'HSXLVOHVWUDYDX[SUpFXUVHXUVGH3DUQDVGHQRPEUHX[WUDYDX[GHUHFKHUFKHVRQWGpGLpVj
ODGpILQLWLRQGHQRWDWLRQVSRXUODPRGpOLVDWLRQGHVV\VWqPHVLQWHUDFWLIV&HVQRWDWLRQVVRQWFRXUDPPHQW
DSSHOpHV8VHU,QWHUIDFH'HVFULSWLRQ/DQJXDJHV8,'/ELHQTX¶HOOHVQHVRLHQWSDVGpGLpHVXQLTXHPHQW
jODGHVFULSWLRQGHO¶LQWHUIDFHJUDSKLTXHHWTX¶HOOHVSHUPHWWHQWSDUIRLVODPRGpOLVDWLRQGHO¶HQVHPEOHGHV
FRPSRVDQWV GX V\VWqPH LQWHUDFWLI SDU H[HPSOH O¶HQVHPEOH GHV FRPSRVDQWV GpFULWV SDU OH PRGqOH
DUFKLWHFWXUDO$5&+
/¶XWLOLVDWLRQ GH FHV QRWDWLRQV SHUPHW QRWDPPHQW G¶DYRLU XQH DSSURFKH SOXV ULJRXUHXVH GDQV OH
GpYHORSSHPHQWGHVV\VWqPHVLQWHUDFWLIVHQOHYDQWOHVDPELJXwWpVOLpHVDXODQJDJHQDWXUHO$-'L[
HWG¶DPpOLRUHUODFRPPXQLFDWLRQHQWUHOHVGLIIpUHQWVDFWHXUVGXF\FOHGHGpYHORSSHPHQW1DYDUUH
/¶HQVHPEOH GH FHV QRWDWLRQV SHXW rWUH FODVVpV VXLYDQW OHXUV FDUDFWpULVWLTXHV LQWULQVqTXHV GH
PRGpOLVDWLRQHQTXDWUHFDWpJRULHV'1DYDUUH33DODQTXHHWDOx /HVQRWDWLRQVWH[WXHOOHVx /HVQRWDWLRQVEDVpHVVXUOHVIOX[x /HVQRWDWLRQVEDVpHVVXUOHVpWDWVx /HVQRWDWLRQVEDVpHVVXUOHVUpVHDX[GH3HWUL
'DQVOHVVRXVVHFWLRQVVXLYDQWHVQRXVSUpVHQWRQVSRXUFKDFXQHGHFHVFDWpJRULHVOHVQRWDWLRQVTXL
OHXUVRQW OHVSOXVUHSUpVHQWDWLYHVDILQG¶HQGpGXLUHOHXUVDYDQWDJHVHW LQFRQYpQLHQWV(QSOXVGHOHXU
UHSUpVHQWDWLYLWp GH OHXU FDWpJRULH OHV QRWDWLRQV TXH QRXV DYRQV FKRLVLHV GH SUpVHQWHU VRQW
SDUWLFXOLqUHPHQW LQWpUHVVDQWHV FDU GHV pWXGHV RQW SURXYp OHXU DSSOLFDELOLWp j GHV pWXGHV GH FDV
FRQVpTXHQWHVRXKRUVGXFHUFOHDFDGpPLTXHSDUH[HPSOHGHVpWXGHVGHFDVLQGXVWULHOOHV

/HVQRWDWLRQVWH[WXHOOHVUDVVHPEOHQWGHX[FDWpJRULHVGHQRWDWLRQVTXLVRQWOHVDOJqEUHVGHSURFHVVXV
HWOHVQRWDWLRQVEDVpHVVXU;0/HQHIIHWFHVGHX[FDWpJRULHVRQWFHUWDLQVSRLQWVFRPPXQVWHOVTXHOD
V\QWD[HLPSRVpHORUVGHODFRPSLODWLRQHWRQWXQHUHSUpVHQWDWLRQWH[WXHOOH
ʹǤͷǤͳǤͳ °
8QDOJqEUHGHSURFHVVXVHVWXQHQRWDWLRQSHUPHWWDQWODGHVFULSWLRQGXFRPSRUWHPHQWG¶XQV\VWqPH
DXWDQWOHVDFWLRQVTX¶LOSHXWWUDLWHUHWDFFRPSOLUTXHOHVpYpQHPHQWVTX¶LOSHXWWUDLWHUHWHQYR\HUGH
PDQLqUHDOJpEULTXHHWD[LRPDWLTXH%DHWHQ
/HVWUDYDX[GH%DHWHQHW/DGU\UpSHUWRULHQWOHVGLIIpUHQWHVDOJqEUHVGHSURFHVVXV
&HUWDLQHVG¶HQWUHVHOOHVRQWpWpXWLOLVpVSRXUODGHVFULSWLRQGHVV\VWqPHV LQWHUDFWLIV(VWHUHOGDQVOHV
WUDYDX[GH)HNHWH5LFKDUGHW'UDJLFHYLF/2726GDQVOHVWUDYDX[GH&RXWD]HWDOHWGH
3DWHUQRHW0H]]DQRWWH&63GDQVOHVWUDYDX[GH6PLWKHW'XNHHWGH9DQ6FKRRWHQ'RQN
HW=ZLHUVHWHQILQ6TXHDN&DUGHOOLHW3LNHTXLDpWpVSpFLILTXHPHQWFUppHSRXUODGHVFULSWLRQ
GHWHFKQLTXHVG¶LQWHUDFWLRQV
([HPSOHGH/RWRV
/2726,QWHUQDWLRQDO6WDQGDUG2UJDQL]DWLRQHVWXQHQRWDWLRQFRPELQDQWOHVDSSURFKHVGHV
DOJqEUHVGHSURFHVVXVHWGHVDOJqEUHVGHGRQQpHV(OOHDpWpXWLOLVpHSRXUGpFULUHOHVV\VWqPHVLQWHUDFWLIV
WHOVTXH0$7,60XOWLPRGDO$LU7UDIILF,QIRUPDWLRQ6\VWHPGDQVOHVWUDYDX[GH&RXWD]HWDO
HWGH3DWHUQRHW0H]]DQRWWH
8QV\VWqPHPRGpOLVpjO¶DLGHGH/2726HVWFRQVWLWXpG¶XQHQVHPEOHGHSURFHVVXVFRPPXQLTXDQW
HQWUHHX[JUkFHjGHVSRUWHV&KDTXHSURFHVVXVHVWFRQVWLWXpG¶XQHQVHPEOHG¶DFWLRQVREVHUYDEOHVD\DQW
XQ LPSDFW j O¶H[WpULHXU GX SURFHVVXV HW G¶DFWLRQV FDFKpHV Q¶D\DQW SDV G¶LPSDFW j O¶H[WpULHXU GX
SURFHVVXV/RUVTX¶LOHIIHFWXHXQHDFWLRQREVHUYDEOHOHSURFHVVXVDWWHQGRXRIIUHXQHQVHPEOHGHYDOHXUV
jXQHSRUWH8QHLQWHUDFWLRQHQWUHGHX[SURFHVVXVDOLHXORUVTXHGHX[SURFHVVXVRXSOXVVRQWSUrWVj
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

HIIHFWXHU ODPrPH DFWLRQREVHUYDEOH&HWWH LQWHUDFWLRQ HVW LPPpGLDWH HW SHUPHW XQH FRPPXQLFDWLRQ
V\QFKURQHDLQVLTXHGHVpFKDQJHVGHGRQQpHV
/HFRPSRUWHPHQWGHVSURFHVVXVHVWGpFULWJUkFHjGHVH[SUHVVLRQVDOJpEULTXHVDSSHOpHVH[SUHVVLRQV
FRPSRUWHPHQWDOHV /HV FRPSRUWHPHQWV FRPSOH[HV VRQW H[SULPpV SDU FRPSRVLWLRQ G¶H[SUHVVLRQV
FRPSRUWHPHQWDOHV VLPSOHVDX WUDYHUV O¶XWLOLVDWLRQG¶HQHQVHPEOHG¶RSpUDWHXUVGpILQLVSDU ODQRWDWLRQ
/2726x 2SpUDWHXUGHVpTXHQFH3!!4x 2SpUDWHXUGHGpVDFWLYDWLRQ3>!4x 2SpUDWHXUGHV\QFKURQLVDWLRQ$__%x 2SpUDWHXUGHFKRL[%>@%
(QILQOHVSURFHVVXVSHXYHQWFRPPXQLTXHUHQWUHHX[SDUGHX[PR\HQVGLVWLQFWVx &RPPXQLFDWLRQSDUSDVVDJHGHYDOHXUVSDUH[HPSOHVLXQSURFHVVXV$UpDOLVHO¶DFWLRQDHWXQ
SURFHVVXV%UpDOLVHO¶DFWLRQD"[LQWDORUVODYDOHXUHVWSDVVpHDXSURFHVVXV%DXWUDYHUVO¶XWLOLVDWLRQ
GHODYDULDEOH[x &RPPXQLFDWLRQSDU V\QFKURQLVDWLRQGHVVLJQDX[ SDU H[HPSOH VL XQSURFHVVXV$ UpDOLVH O¶DFWLRQ
D[HWXQSURFHVVXV%UpDOLVHO¶DFWLRQD[HWTXHOHVGHX[SURFHVVXVSDUWDJHQWXQHSRUWHDORUVLO
IDXWTXHOHVGHX[SURFHVVXVDIIHFWHQWGHVYDOHXUVFRwQFLGHQWHVSRXUTXHO¶pYpQHPHQWFRUUHVSRQGDQW
DLWOLHX[ [
8QGHVSULQFLSDX[DYDQWDJHVGHFHWWHQRWDWLRQHVWTX¶HOOH HVWDVVRFLpHjGHVHQYLURQQHPHQWVGH
FRQFHSWLRQRIIUDQWGHQRPEUHXVHVIRQFWLRQQDOLWpVWHOOHVTXHODGpWHFWLRQDXWRPDWLTXHGHODYDOLGLWpG¶XQH
VSpFLILFDWLRQSDU UDSSRUWj ODV\QWD[HHWj ODVpPDQWLTXHGH ODQRWDWLRQ ODVLPXODWLRQ LQWHUDFWLYHGX
IRQFWLRQQHPHQWHWODYpULILFDWLRQDXWRPDWLTXHVGHSURSULpWpVFRPPHODYLYDFLWpHWODVpFXULWp&HSHQGDQW
FHWWHWHFKQLTXHGHGHVFULSWLRQIRUPHOOHQHSHUPHWSDVGHUHSUpVHQWHUH[SOLFLWHPHQWOHVpWDWVHWOHVGXUpHV
ODQRWLRQGHTXDQWLILFDWLRQGXWHPSVVRQWLPSRVVLEOHVjUHSUpVHQWHU
ʹǤͷǤͳǤʹ ±
;0/SRXUH;WHQVLEOH0DUNXS/DQJXDJHHVWXQHQRWDWLRQjEDOLVHVTXLSHUPHWGHVWUXFWXUHUOHV
GRQQpHV(OOHHVWFRPSRVpHGHVWUXFWXUHVDSSHOpHVOHVEDOLVHVV¶LPEULTXDQWGHPDQLqUHUpFXUVLYHDYDQW
GHSHUPHWWUHODGHVFULSWLRQG¶XQHVWUXFWXUHGHGRQQpH
/HVWUDYDX[GH6RXFKRQHW9DQGHUGRQFNWSURSRVHQWXQHpWXGHFRPSDUDWLYHGHVQRWDWLRQV
EDVpHVVXU;0/HQIRQFWLRQGHVSRVVLELOLWpVTX¶LOVRIIUHQWSDUH[HPSOHODGLVSRQLELOLWpG¶XQRXWLO/HV
WUDYDX[GH0HL[QHU2UIJHQHW.PPHUOLQJSURSRVHQWXQHDXWUHpWXGHFRPSDUDWLYHGHVQRWDWLRQV
EDVpHVVXU;0/HQIRQFWLRQGHFULWqUHVUHSUpVHQWDQWOHXUFDSDFLWpG¶LQWpJUDWLRQGDQVXQSURFHVVXVGH
GpYHORSSHPHQWSDUH[HPSOHOHVXSSRUWSRXUGXVXLYLGHYHUVLRQ&HVWUDYDX[UpIpUHQFHQWSOXVG¶XQH
GL]DLQHGHQRWDWLRQVWHOOHVTX¶8VL;0//LPERXUJ9DQGHUGRQFNWHWDOTXHQRXVSUpVHQWRQVFL
GHVVRXVPDLVQRXVSRXYRQVpJDOHPHQWFLWHUGHVQRWDWLRQVSOXVUpFHQWHVHWVSpFLILTXHVDX[WHFKQLTXHV
G¶LQWHUDFWLRQVSRVW:,03WHOOHVTXH*HVWXUH0/*HVWXUH:RUNV
([HPSOHG¶8VL;0/
8VL;0/ /LPERXUJ 9DQGHUGRQFNW HW DO  SRXU 86HU ,QWHUIDFH H;WHQVLEOH 0DUNXS
/DQJXDJH HVW XQH QRWDWLRQ EDVpH VXU ;0/ SHUPHWWDQW GH GpFULUH O¶LQWHUIDFH XWLOLVDWHXU GDQV GHV
FRQWH[WHVPXOWLSOHVSDUH[HPSOHGLIIpUHQWHVWHFKQLTXHVG¶LQWHUDFWLRQ
&HWWHQRWDWLRQSHUPHWODVSpFLILFDWLRQjSOXVLHXUVQLYHDX[G¶DEVWUDFWLRQGHVGLIIpUHQWVFRPSRVDQWV
LQWHUDFWLIVWHOVTXHOHVZLGJHWVOHVWHFKQLTXHVG¶LQWHUDFWLRQV«(OOHSHUPHWpJDOHPHQWGHVSpFLILHUOHV
LQWHUIDFHVXWLOLVDWHXUVLQGpSHQGDPPHQWGHVFDUDFWpULVWLTXHVSK\VLTXHVGHVV\VWqPHVVXUOHVTXHOVHOOHV
VRQWLPSOpPHQWpHV
/DQRWDWLRQ8VL;0/UHSRVHVXUXQSULQFLSHGHWUDQVIRUPDWLRQGHPRGqOHVSUpVHQWpHQ)LJXUH
&HWWH ILJXUHPHWHQpYLGHQFH OD WUDQVIRUPDWLRQGHVPRGqOHVGHKDXWQLYHDXPRGqOHGH WkFKHVHWGH
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

GRPDLQHVHQPRGqOHVGHSOXVEDVQLYHDXMXVTX¶jODPRGpOLVDWLRQGHO¶LQWHUIDFHFRQFUqWHHWDXFRGHGH
O¶DSSOLFDWLRQ&HWWHQRWDWLRQSHUPHWpJDOHPHQWG¶HIIHFWXHUGXUHYHUVHHQJLQHHULQJSHUPHWWDQWGHUHFUpHU
GHVPRGqOHVGHSOXVKDXWQLYHDX

)LJXUH3ULQFLSHGHODQRWDWLRQ8VL;0//LPERXUJ
±
/HVQRWDWLRQVEDVpHVVXUOHVIOX[SHUPHWWHQWGHGpFULUHOHVpYROXWLRQVGHVYDULDEOHVGXV\VWqPHDX
FRXUV GH OHXUV WUDLWHPHQWV VXFFHVVLIV &HV GLIIpUHQWHV QRWDWLRQV VRQW EDVpHV VXU OH FRQFHSW GH
WUDQVIRUPDWLRQG¶LQIRUPDWLRQFHVpOpPHQWVVRQWOLpVHQWUHHX[SDUGHVDUFVUHSUpVHQWDQWVOHVIOX[&HV
IOX[ SHXYHQW rWUH ILOWUpV RX IXVLRQQpV HW SHUPHWWHQW GH WUDQVPHWWUH OH UpVXOWDW SURGXLW DX FRPSRVDQW
VXLYDQW
&HVQRWDWLRQVVRQWVRXYHQWFRQVDFUpHVjODGHVFULSWLRQGHVSDUDPqWUHVOLpVDX[LQWHUDFWLRQVDYHF
O¶XWLOLVDWHXU FRPPH SDU H[HPSOH ,&RQ 'UDJLFHYLF  TXH QRXV SUpVHQWRQV FLGHVVRXV 6TXLG\
.|QLJ5lGOH HW5HLWHUHU HW OHXUV DQFrWUHV0DULJROG :LOODQV HW+DUULVRQ  HW:KL]]¶(G
(VWHEDQ&KDWW\HW3DODQTXHPDLVSHUPHWWHQWpJDOHPHQWODGHVFULSWLRQGHVZLGJHWVRXGXUHQGX
JUDSKLTXH
([HPSOHG¶,&RQ
,&RQSRXU,QSXW&RQILJXUDWRU'UDJLFHYLFHVWXQHQRWDWLRQDVVRFLpHjXQHERvWHjRXWLOV
SHUPHWWDQW GHPRGpOLVHU OHV HQWUpHV G¶DSSOLFDWLRQV LQWHUDFWLYHV(OOH HVW DVVRFLpH j XQ pGLWHXU YLVXHO
SHUPHWWDQWDXGpYHORSSHXUGHFUpHUUDSLGHPHQWGHVFRQILJXUDWLRQVG¶HQWUpHVDSSDXYULHVRXHQULFKLHVHW
SRXYDQWrWUHDGDSWpHVSDUGHVXWLOLVDWHXUVSOXVDYDQFpV

)LJXUH0RGpOLVDWLRQHQ,&RQGHODVpOHFWLRQG¶REMHWVJUDSKLTXHV 'UDJLFHYLF
/D )LJXUH SUpVHQWH XQ H[HPSOH G¶XWLOLVDWLRQ GH OD QRWDWLRQ ,&RQ OD PRGpOLVDWLRQ GH OD
VpOHFWLRQ G¶REMHWV JUDSKLTXHV /D QRWDWLRQ ,&RQ V¶DSSXLH VXU XQH FODVVLILFDWLRQ GHV GLVSRVLWLIV GHV
PRGXOHVFRPSRUWDQWGHVHQWUpHVHWGHVVRUWLHVSDUPLOHVTXHOVQRXVUHWLHQGURQVHQSDUWLFXOLHUx /HVGLVSRVLWLIVV\VWqPHVUHSUpVHQWDQWHQJpQpUDOXQGLVSRVLWLIG¶HQWUpHSK\VLTXHFRPPHOHGLVSRVLWLI
PRXVHGDQVO¶H[HPSOHSUpVHQWpHQ)LJXUHx /HVGLVSRVLWLIVXWLOLWDLUHVUHSUpVHQWDQWVWRXVOHVGLVSRVLWLIVDXWUHVTXHOHVGLVSRVLWLIVV\VWqPHV,OSHXW
V¶DJLUGHGLVSRVLWLIVGHWUDLWHPHQWHIIHFWXDQWHVVHQWLHOOHPHQWGHVWUDQVIRUPDWLRQVGHGRQQpHVFRPPH
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

OH GLVSRVLWLI VXP GDQV O¶H[HPSOH GHV GLVSRVLWLIV j UHWRXU JUDSKLTXHV SURGXLVDQW XQ DIILFKDJH
JUDSKLTXH DILQ G¶pPHWWUH GHV LQIRUPDWLRQV YHUV O¶XWLOLVDWHXU FRPPH OHV GLVSRVLWLIV FXUVRU HW
-&RPSRQHQWGDQVO¶H[HPSOH
,&RQSHUPHWJUkFHjVRQDVSHFWYLVXHOHWVDVLPSOLFLWpG¶XWLOLVDWLRQDMRXWGHERvWHVHWGHOLHQVHQWUH
OHVSRUWVGHFHVERvWHVGHPRGpOLVHUUDSLGHPHQWGLIIpUHQWHVLQWHUDFWLRQVRXGHPRGLILHUGHVPRGqOHV
G¶LQWHUDFWLRQH[LVWDQWV&HSHQGDQWLOQHSHUPHWSDVODUHSUpVHQWDWLRQGHVpWDWVHWQHSHXWGRQFSDVrWUH
XWLOLVpSRXUPRGpOLVHUOHVDVSHFWVVWDWLTXHVGXFRQWU{OHXUGHGLDORJXHHWGH ODSDUWLHDSSOLFDWLYHG¶XQ
V\VWqPHLQWHUDFWLI
±±
/HVQRWDWLRQVEDVpHVVXUOHVpWDWVSHXYHQWrWUHFODVVpHVHQSOXVLHXUVFDWpJRULHVx /HVDXWRPDWHVjpWDWV ILQLV RX)60SRXU)LQLWH6WDWH0DFKLQHV WHOVTXH OHV+LHUDUFKLFDO6WDWHV
0DFKLQH%ODQFKHW%HDXGRXLQ/DIRQTXHQRXVGpFULYRQVFLGHVVRXVOHV6ZLQJ6WDWHV$SSHUW
HW%HDXGRXLQ/DIRQHW+HSKDLV7.'XPDVHWDOx /HVQRWDWLRQVEDVpHVVXUOHVpWDWVDYHFXQHQRWLRQGHIOX[WHOOHVTXH1L00LW&RQLQ[HWDORX
,2*&DUUx /HV QRWDWLRQV EDVpHV VXU OHV pWDWVDYHFXQH QRWLRQ GH FRQWUDLQWHV WHOOHV TXH&RQVWUDLQW-6 2QH\
0\HUVHW%UDQGW
([HPSOHGH+LHUDUFKLFDO6WDWHV0DFKLQH
+LHUDUFKLFDO6WDWHV0DFKLQH+60%ODQFKHW%HDXGRXLQ/DIRQRXOHVPDFKLQHVjpWDWV
KLpUDUFKLTXHVVRQWXQHQRWDWLRQEDVpHVXUOHVDXWRPDWHVjpWDWVILQLV

)LJXUH5HSUpVHQWDWLRQJUDSKLTXHHQ+60GXFRPSRUWHPHQWG¶XQERXWRQ %ODQFKHW%HDXGRXLQ
/DIRQ
/D)LJXUHSUpVHQWHODUHSUpVHQWDWLRQJUDSKLTXHHQ+60GXFRPSRUWHPHQWG¶XQERXWRQ&HW
H[HPSOHSHUPHWGHPHWWUHHQpYLGHQFHOHVGLIIpUHQWVpOpPHQWVGHODQRWDWLRQOHVpWDWVOHVYDULDEOHVHW
OHVWUDQVLWLRQV/D)LJXUHSUpVHQWHOHFRGHFRUUHVSRQGDQWjFHFRPSRUWHPHQWHQXWLOLVDQWODV\QWD[H
SURSRVpHSDUO¶RXWLODFFRPSDJQDQWODQRWDWLRQ+VP7NSRXU+607RRONLW&HWWHV\QWD[HFRUUHVSRQG
jXQHH[WHQVLRQGXODQJDJH&
/HV+LHUDUFKLFDOVWDWHPDFKLQHVRQWFRPPHDYDQWDJHVODIDFLOLWpG¶LQWpJUDWLRQGDQVXQHDSSOLFDWLRQ
H[LVWDQWHHWGHSHUPHWWUHODPRGpOLVDWLRQGHO¶HQVHPEOHGHVpWDWVGXV\VWqPH&HSHQGDQWOHXUIRQGHPHQW
VXU OHV DXWRPDWHV j pWDWV ILQLV SRVH OH SUREOqPH GX SDVVDJH j O¶pFKHOOH (Q HIIHW LO HVW GLIILFLOH GH
PRGpOLVHUOHVV\VWqPHVDYHFXQJUDQGQRPEUHG¶pWDWVFDUFHX[FLPqQHQWjXQHH[SORVLRQGXQRPEUH
G¶pWDWV&HSOXVFHWWHQRWDWLRQQHSHUPHWSDVGHPRGpOLVHUOHVFRPSRUWHPHQWVFRQFXUUHQWV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH


)LJXUH9HUVLRQWH[WXHOOHGXPRGqOH+60GXFRPSRUWHPHQWG¶XQERXWRQ %ODQFKHW%HDXGRXLQ
/DIRQ
±±
/HV UpVHDX[ GH 3HWUL 3HWUL  VRQW XQH QRWDWLRQ IRUPHOOH SHUPHWWDQW GH PRGpOLVHU OH
FRPSRUWHPHQW G¶XQ V\VWqPH j WUDYHUV O¶XWLOLVDWLRQ GH SODFHV SRXYDQW FRQWHQLU GHV MHWRQV HW SDU XQ
HQVHPEOH GH WUDQVLWLRQV SHUPHWWDQW OHV FKDQJHPHQWV G¶pWDWV /¶pWDW GX V\VWqPH HVW GpFULW SDU OD
GLVWULEXWLRQHWODYDOHXUGHVMHWRQVGDQVVHVGLIIpUHQWHVSODFHV
3DUPL OHV QRPEUHXVHV QRWDWLRQV EDVpHV VXU OHV UpVHDX[ GH 3HWUL FHUWDLQHV RQW pWp XWLOLVpHV RX
VSpFLILpHVH[SUHVVpPHQWSRXUODGHVFULSWLRQFRPSRUWHPHQWDOHGHV\VWqPHVLQWHUDFWLIV1RXVSRXYRQVSDU
H[HPSOHFLWHU,&2'1DYDUUH33DODQTXHHWDOTXHQRXVSUpVHQWRQVFLGHVVRXV268.HKHW
/HZLV0,0//DWRVFKLNRXOHVUpVHDX[GH3HWULFRORUpV5LHGHU5DSRVRHW3LQKR
([HPSOHG¶,&2
/HV,&2SRXU,QWHUDFWLYH&RRSHUDWLYH2EMHFWV3DODQTXHVRQWXQHQRWDWLRQV¶DSSX\DQWVXU
O¶XWLOLVDWLRQGHVUpVHDX[GH3HWULjREMHWV
/D)LJXUHSUpVHQWHODPRGpOLVDWLRQHQ,&2GHODJHVWLRQGHODVpOHFWLRQG¶REMHWVJUDSKLTXHVHQ
,&2&HWH[HPSOHSHUPHWGHPHWWUHHQpYLGHQFHXQFHUWDLQQRPEUHG¶pOpPHQWVGHODQRWDWLRQ,&2OHV
SODFHVSDUH[HPSOH0RXVH2Q2EMHFWOHVMHWRQVSRXYDQWFRQWHQLUGHVREMHWVHWGRQFGHVYDULDEOHVSDU
H[HPSOH OH MHWRQ FRQWHQX GDQV OD SODFH 0RXVH2Q2EMHFW FRQWHQDQW OHV YDULDEOHV VXLYDQWHV
R[\VRXUFHSUHVOHVWUDQVLWLRQVSDUH[HPSOHPRXVH0RYHB7HWOHVDUFVSHUPHWWDQWGHUHOLHUOHV
SODFHVDX[WUDQVLWLRQVHWLQYHUVHPHQW
/¶DYDQWDJHGHFHWWHQRWDWLRQHVWOHIDLWTX¶HOOHSHUPHWWHGXIDLWGHVRQIRQGHPHQWVXUOHVUpVHDX[
GH3HWULGHIDFWRULVHUODGHVFULSWLRQGHV\VWqPHVFRPSOH[HV(OOHVSHUPHWWHQWHQSOXVGHODPRGpOLVDWLRQ
GHO¶pWDWGXV\VWqPHGHGpFULUHGHVFRPSRUWHPHQWVFRQFXUUHQWV(QILQOHXUIRQGHPHQWVXUOHVUpVHDX[
GH3HWULSHUPHWGHPHWWUHHQSODFHGHVPpWKRGHVG¶DQDO\VHHW GHYpULILFDWLRQ IRUPHOOHVGHSOXVLHXUV
SURSULpWpVVXUOHVV\VWqPHVLQWHUDFWLIV
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV


)LJXUH0RGpOLVDWLRQGHODJHVWLRQGHODVpOHFWLRQG¶REMHWVJUDSKLTXHVHQ,&2 '1DYDUUH3
3DODQTXHHWDO
°
1RXV YHQRQV GH SUpVHQWHU OHV GLIIpUHQWV W\SHV GH QRWDWLRQV SRXU GpFULUH OH FRPSRUWHPHQW GHV
V\VWqPHVLQWHUDFWLIVDLQVLTXHOHXUVDYDQWDJHVHWLQFRQYpQLHQWV
/DVpOHFWLRQG¶XQHQRWDWLRQGHGHVFULSWLRQGHVV\VWqPHVLQWHUDFWLIVFULWLTXHVQpFHVVLWHODFRPSOpWLRQ
GHSOXVLHXUVFULWqUHVx /DFRXYHUWXUHGHO¶LQWHUDFWLRQODQRWDWLRQGRLWSHUPHWWUHGHFRXYULUWRXVOHVQLYHDX[GHO¶LQWHUDFWLRQ
1RXVUHWHQRQVDLQVLHQQRXVEDVDQWVXUOHPRGqOHDUFKLWHFWXUDO$5&+WRXVOHVFRPSRVDQWVDXWUHVTXH
FHX[ D\DQW DWWUDLWV DX QR\DX IRQFWLRQQHO OH FRQWU{OHXU GH GLDORJXH OH FRPSRVDQW G¶LQWHUDFWLRQ
ORJLTXH HW OH FRPSRVDQW G¶LQWHUDFWLRQ SK\VLTXH 3RXU TX¶XQH QRWDWLRQ SHUPHWWH GH GpFULUH
FRPSOqWHPHQWO¶LQWHUDFWLRQHQWUHO¶XWLOLVDWHXUHWOHQR\DXIRQFWLRQQHOHOOHGRLWGRQFFRXYULUFHVWURLV
DVSHFWVx /HSDVVDJHjO¶pFKHOOHODQRWDWLRQGRLWSHUPHWWUHGHGpFULUHGHVV\VWqPHVLQWHUDFWLIVGHWDLOOHUpHOOH
GHPDQLqUHjSRXYRLUrWUHDSSOLTXpHjGHVpWXGHVGHFDVLQGXVWULHOOHVWHOOHVTXHOHVV\VWqPHVLQWHUDFWLIV
GHVFRFNSLWVLQWHUDFWLIVx /¶RXWLOODJH OD QRWDWLRQ GRLW rWUH VXSSRUWpH SDU XQ RXWLO DILQ GH UHQGUH SRVVLEOH OD GHVFULSWLRQGH
V\VWqPHVFRPSOH[HVWHOVTXHOHVV\VWqPHVLQWHUDFWLIVGHVFRFNSLWVLQWHUDFWLIVx /¶H[SUHVVLYLWp ODQRWDWLRQGRLWSHUPHWWUHGHGpFULUHGHPDQLqUHFRPSOqWHHWQRQDPELJHWRXVOHV
pWDWVSRVVLEOHVGXV\VWqPHLQWHUDFWLIDLQVLTXHOHVSRVVLELOLWpVSRXUOHVFKDQJHPHQWVG¶pWDW(OOHGRLW
SHUPHWWUHGHSUHQGUHHQFRPSWHOHVDVSHFWVVSpFLILTXHVDX[V\VWqPHVLQWHUDFWLIVSDUPLOHVTXHOVQRXV
UHWLHQGURQVWRXWSDUWLFXOLqUHPHQWOHVVXLYDQWVODGHVFULSWLRQGHVREMHWVHWGHOHXUYDOHXUODGHVFULSWLRQ
GHV pWDWV OD UHSUpVHQWDWLRQ GHV pYpQHPHQWV OD UHSUpVHQWDWLRQ GHV DVSHFWV WHPSRUHOV DLQVL TXH OD
UHSUpVHQWDWLRQGHVFRPSRUWHPHQWVFRQFXUUHQWVHWGHO¶LQVWDQFLDWLRQG\QDPLTXH
7RXVFHVFULWqUHVQRXVSHUPHWWHQWGHFKRLVLUODQRWDWLRQ,&2FDUHOOHVHXOHSHUPHWGHUpSRQGUHj
FKDFXQG¶HQWUHHX[&HFKRL[HVWFRQILUPpSDUO¶XWLOLVDWLRQGHFHWWHQRWDWLRQSRXUOHGpYHORSSHPHQWGH
V\VWqPHVLQWHUDFWLIVFULWLTXHVGDQVGHQRPEUHX[WUDYDX[(OOHDDLQVLpWpSURSRVpHSRXUOHGpYHORSSHPHQW
GHWHOVV\VWqPHVGDQVXQSURFHVVXVVSpFLILTXHVDX[V\VWqPHVLQWHUDFWLIVFULWLTXHVSHUPHWWDQWGHJDUDQWLU
OHVDVSHFWVXWLOLVDELOLWpHW ILDELOLWp 0DUWLQLH3DODQTXHHW1DYDUUHHWDO(OOHDpJDOHPHQWpWp
SURSRVpH SRXU OD GHVFULSWLRQ GH V\VWqPHV LQWHUDFWLIV FULWLTXHV FRPPH OHV DSSOLFDWLRQV GHV FRFNSLWV
LQWHUDFWLIV %DUERQL 3DODQTXH HW DO  OHV DSSOLFDWLRQV SRVW:,03 DSSOLTXpHV DX FRQWH[WH GHV
FRFNSLWV LQWHUDFWLIV +DPRQ3DODQTXH HW DO  DLQVL TXH SRXU O¶LQWURGXFWLRQ GHPpFDQLVPHV GH
WROpUDQFHDX[IDXWHVGDQVOHVDSSOLFDWLRQVGHVFRFNSLWVLQWHUDFWLIV7DQNHX&KRLWDWHWDO
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

ʹǤ͸ ±
±±±
/DWROpUDQFHDX[IDXWHVHVWOHVHXOPR\HQG¶DXJPHQWHUOHQLYHDXGHVUHWpGHIRQFWLRQQHPHQWG¶XQ
V\VWqPHSDUUDSSRUWDX[IDXWHVQDWXUHOOHVHQRSpUDWLRQFDUFHOOHVFLVRQWLPSUpYLVLEOHVHW LQpYLWDEOHV
'DQVOHGRPDLQHGHVV\VWqPHVFULWLTXHVODWROpUDQFHDX[IDXWHVIDLWO¶REMHWGHSOXVLHXUVWUDYDX[YLVDQWj
GpYHORSSHUGHVWHFKQLTXHVPpFDQLVPHVHWDUFKLWHFWXUHVSHUPHWWDQWG¶DFFRPSOLUODGpWHFWLRQGHVHUUHXUV
HWOHXUUHFRXYUHPHQW&HVWUDYDX[UHSRVHQWVXUWURLVSULQFLSHVIRQGDPHQWDX[x /DUHGRQGDQFHTXLFRQVLVWHjGpSOR\HUSOXVLHXUVFRPSRVDQWVPDWpULHOHWRXORJLFLHOUHVSRQVDEOHVGH
ODPrPHIRQFWLRQQDOLWpHWTXLSHUPHWODWROpUDQFHGHVIDXWHVQDWXUHOOHVx /DGLYHUVLILFDWLRQTXLFRQVLVWHjGpSOR\HUSOXVLHXUVFRPSRVDQWVPDWpULHOHWRXORJLFLHOUHVSRQVDEOHV
GH ODPrPHIRQFWLRQQDOLWp LVVXVGHVPrPHVVSpFLILFDWLRQVPDLVGHGpYHORSSHPHQWGLIIpUHQWV&HV
GLIIpUHQWV FRPSRVDQWV VRQW DSSHOpV GHV YDULDQWHV /HV GLYHUVLILFDWLRQV PDWpULHOOH HW ORJLFLHOOH
SHUPHWWHQWGHWROpUHUUHVSHFWLYHPHQWOHVIDXWHVPDWpULHOOHVGHGpYHORSSHPHQWHWOHVIDXWHVORJLFLHOOHV
GHGpYHORSSHPHQW/DGLYHUVLILFDWLRQHVWWUqVFRQWUDLJQDQWHHOOHVXSSRVHGHGpYHORSSHUGHPDQLqUH
GLIIpUHQWH SOXVLHXUV YDULDQWHV G¶XQPrPH FRPSRVDQW j SDUWLU G¶XQH VSpFLILFDWLRQ FRPPXQH &HOD
LQFOXWXQGpYHORSSHPHQWSDUGHVpTXLSHVGLIIpUHQWHVHWLVVXHVGHIRUPDWLRQVGLIIpUHQWHVXWLOLVDQWGHV
DOJRULWKPHVGHVODQJDJHVHWGHVRXWLOVGHSURJUDPPDWLRQGLIIpUHQWVx /D VpJUpJDWLRQ TXL FRQVLVWH jXQH LVRODWLRQVSDWLDOHHW WHPSRUHOOHGHVFRPSRVDQWV UpSOLTXpV HWRX
GLYHUVLILpV WHOOH TXH FHOOH GpILQLH SDU OH VWDQGDUG $5,1& VSHFLILFDWLRQ  $((&  YRLU
VHFWLRQ
3RXUFKRLVLUXQPpFDQLVPHGHWROpUDQFHDX[IDXWHVDGDSWpjXQV\VWqPHSDUPLOHODUJHFKRL[SURSRVp
GDQVODOLWWpUDWXUHLOHVWQpFHVVDLUHGHPHWWUHHQSODFHGHVFULWqUHVGHVpOHFWLRQ'DQVFHEXW6WRLFHVFX
)DEUHHW5R\HW 6WRLFHVFXRQWFODVVpV OHVPpFDQLVPHVGH WROpUDQFHDX[IDXWHV OHVSOXV
FRQQXVHWOHXUUDIILQHPHQWHQIRQFWLRQGHGHX[FULWqUHVx /HXUFDSDFLWpGHWROpUDQFHDX[IDXWHVTXHOW\SHVGHIDXWHVLOVSHUPHWWHQWGHWUDLWHUIDXWHVORJLFLHOOHV
PDWpULHOOHVSHUPDQHQWHVWHPSRUDLUHV«x /HVVSpFLILFLWpVGXV\VWqPHFRQFHUQpHVWLOGpWHUPLQLVWHQpFHVVLWHWLOXQHVDXYHJDUGHGHVRQpWDWHW
VLRXLFHWpWDWHVWLODFFHVVLEOH"
$LQVLSRXUVpOHFWLRQQHUXQPpFDQLVPHGHWROpUDQFHDX[IDXWHVSRXUXQV\VWqPHSDUWLFXOLHULOV¶DJLW
GHGpILQLUVRQPRGqOHGHIDXWHF¶HVWjGLUHG¶pWDEOLUODOLVWHGHVIDXWHVVXVFHSWLEOHVG¶DIIHFWHUOHV\VWqPH
HWG¶pWXGLHUOHV\VWqPHFRQFHUQpGHPDQLqUHjGpWHUPLQHUV¶LOHVWGpWHUPLQLVWHRXSDVV¶LOQpFHVVLWHXQH
VDXYHJDUGHGHVRQpWDWHWVLFHWpWDWHVWDFFHVVLEOHRXQRQ
±
/D )LJXUH HVW H[WUDLWH GHV WUDYDX[ GH 6WRLFHVFX )DEUH HW 5R\  HW SUpVHQWH XQH
FODVVLILFDWLRQGHVSULQFLSDX[PpFDQLVPHVGHWROpUDQFHDX[IDXWHVHQIRQFWLRQGHVGHX[FULWqUHVLGHQWLILpV
SUpFpGHPPHQW 1RXV SUpVHQWRQV GDQV OHV VRXVVHFWLRQV VXLYDQWHV OHV SULQFLSDX[ PpFDQLVPHV GH
WROpUDQFHDX[IDXWHVH[LVWDQWV,OHVWLPSRUWDQWGHQRWHUTXHOHVPpFDQLVPHVSHUPHWWDQWODWROpUDQFHGHV
IDXWHVPDWpULHOOHV HW FHX[ SHUPHWWDQW OD WROpUDQFH GHV IDXWHV ORJLFLHOOHV SUpVHQWHQW GHV DUFKLWHFWXUHV
ORJLFLHOOHVVLPLODLUHVEDVpHVVXUODUHGRQGDQFHGHVFRPSRVDQWV/DGLIIpUHQFHSULQFLSDOHHQWUHFHVGHX[
W\SHVGHPpFDQLVPHVGHWROpUDQFHHVWTXHODWROpUDQFHGHVIDXWHVORJLFLHOOHVQpFHVVLWHODGLYHUVLILFDWLRQ
GHFHVFRPSRVDQWVDORUVTXHODWROpUDQFHDX[IDXWHVQDWXUHOOHVQpFHVVLWHOHXUVpJUpJDWLRQ(QDSSOLTXDQW
jFHVDUFKLWHFWXUHVORJLFLHOOHVjODIRLVODGLYHUVLILFDWLRQHWODVpJUpJDWLRQGHVFRPSRVDQWVLOHVWSRVVLEOH
GHFRXYULUjODIRLVOHVIDXWHVORJLFLHOOHVHWPDWpULHOOHV$LQVLELHQTXHQRXVSUpVHQWLRQVGDQVOHVVRXV
VHFWLRQVVXLYDQWHVOHVDUFKLWHFWXUHVORJLFLHOOHVFRUUHVSRQGDQWHVDX[PpFDQLVPHVGHWROpUDQFHDX[IDXWHV
ORJLFLHOOHVFHOOHVFLVRQWVLPLODLUHVDX[DUFKLWHFWXUHVFRUUHVSRQGDQWHVDX[PpFDQLVPHVGHWROpUDQFHDX[
IDXWHVPDWpULHOOHV
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV


)LJXUH&ODVVLILFDWLRQGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHV6WRLFHVFX
%ORFVGHUHFRXYUHPHQW
/H SULQFLSH GHV EORFV GH UHFRXYUHPHQW HVW SUpVHQWp HQ )LJXUH $LQVL XQ FRPSRVDQW
LPSOpPHQWDQWO¶DSSURFKHGHVEORFVGHUHFRXYUHPHQWHVWFRPSRVpGH1YHUVLRQVGXFRPSRVDQWDSSHOpV
GHVDOWHUQDQWVHWG¶XQWHVWG¶DFFHSWDWLRQ6LODSUHPLqUHYHUVLRQGXFRPSRVDQWIRXUQLWXQUpVXOWDWFRUUHFW
FRQIRUPH DX WHVW G¶DFFHSWDWLRQ F¶HVW FH UpVXOWDW TXL HVW HQYR\p FRPPH VRUWLH GHV EORFV GH
UHFRXYUHPHQW 6L OH UpVXOWDW GH OD SUHPLqUH YHUVLRQ GX FRPSRVDQW Q¶HVW SDV FRQIRUPH DX WHVW
G¶DFFHSWDWLRQRQUHSRUWHO¶H[pFXWLRQGXFDOFXOjODGHX[LqPHYHUVLRQGXFRPSRVDQWHWDLQVLGHVXLWH
MXVTX¶j FH TX¶XQ FRPSRVDQW IRXUQLVVH XQ UpVXOWDW FRPSDWLEOH DYHF OH WHVW G¶DFFHSWDWLRQ RX MXVTX¶j
pSXLVHPHQWGHVYHUVLRQVGDQVFHFDVOHFRPSRVDQWHVWJOREDOHPHQWGpIDLOODQW(QFDVG¶HUUHXUG¶XQH
RXSOXVLHXUVYHUVLRQVOHFRPSRVDQWQHSRXUUDIRXUQLUGHUpVXOWDWTX¶DSUqVO¶H[pFXWLRQFRQVpFXWLYHGX
FDOFXOVXUXQHRXSOXVLHXUVYHUVLRQVLPSOLTXDQWDLQVLXQHVXVSHQVLRQGHVHUYLFHSRXYDQWVHUpYpOHU
ORQJXH

)LJXUH0RGqOHG
H[pFXWLRQGHVEORFVGHUHFRXYUHPHQW /DSULH'HVZDUWHVHWDO
/HVEORFVGHUHFRXYUHPHQWRX5HFRYHU\%ORFNV5DQGHOORQWXQHDUFKLWHFWXUHORJLFLHOOHVLPLODLUH
jFHOOHGHODUHGRQGDQFHWHPSRUHOOHRX7LPH5HGXQGDQF\
3URJUDPPDWLRQHQQYHUVLRQV193
/D SURJUDPPDWLRQ HQ QYHUVLRQV $YL]LHQLV  VH EDVH VXU OD FUpDWLRQ GH Q YHUVLRQV GX
FRPSRVDQWDXTXHORQVRXKDLWHDSSOLTXHUO¶DSSURFKHGHWROpUDQFHDX[IDXWHV¬FHVQYHUVLRQVV¶DMRXWHQW
GHX[FRPSRVDQWVVXSSOpPHQWDLUHVXQFRPSRVDQWSHUPHWWDQWODGLVWULEXWLRQGHVHQWUpHVDX[QYHUVLRQV
HWXQFRPSRVDQWSHUPHWWDQWG¶HIIHFWXHUXQYRWHVXUOHXUVVRUWLHV$LQVL O¶DUFKLWHFWXUHORJLFLHOOHG¶XQ
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

FRPSRVDQW193FRUUHVSRQGjFHOOHSUpVHQWpHHQ)LJXUH3OXVSUpFLVpPHQWORUVTXHOHFRPSRVDQW
193UHoRLWXQHHQWUpHOHFRPSRVDQWGHGLVWULEXWLRQ'LVSDWFKWUDQVPHWFHWWHHQWUpHDX[QYHUVLRQVTXL
H[pFXWHQWOHXUFDOFXOHQSDUDOOqOHHWTXLIRXUQLVVHQWOHXUUpVXOWDWDXFRPSRVDQWFKDUJpGXYRWH9RWH
&HOXLFLHIIHFWXHDORUVXQYRWHPDMRULWDLUHVXUOHVUpVXOWDWVIRXUQLVSDUOHVQYHUVLRQVHWUHQYRLHOHUpVXOWDW
PDMRULWDLUHVXSSRVpMXVWHFRPPHVRUWLHGXFRPSRVDQW193
&RPPHH[SOLTXpSUpFpGHPPHQWFHWWHDUFKLWHFWXUHORJLFLHOOHHVWVLPLODLUHjFHOOHGHO¶DSSURFKHGH
UpSOLFDWLRQDFWLYH$LQVLVLOHVQYHUVLRQVGXFRPSRVDQWSUpVHQWpHQ)LJXUHVRQWUHPSODFpHVSDUXQH
VHXOHHWXQLTXHYHUVLRQUHGRQGpHHWVpJUpJXpHOHFRPSRVDQWQHVHUDSDVFDSDEOHGHGpWHFWHURXUHFRXYULU
OHVHUUHXUVGXHVDX[IDXWHVORJLFLHOOHVPDLVLOSRXUUDWROpUHUOHVHUUHXUVGXHVDX[IDXWHVPDWpULHOOHV
/¶DUFKLWHFWXUHORJLFLHOOHGHODSURJUDPPDWLRQHQ1YHUVLRQVRX19HUVLRQ3URJUDPPLQJ193HVW
VLPLODLUHjFHOOHGHODUpSOLFDWLRQDFWLYHRX$FWLYH5HSOLFDWLRQ&KHUHTXHHWDO

)LJXUH$UFKLWHFWXUHORJLFLHOOHG¶XQFRPSRVDQW193
&RPSRVDQWVDXWRWHVWDEOHV6&
8QFRPSRVDQWDXWRWHVWDEOH/DSULH'HVZDUWHVHWDOHVWXQFRPSRVDQWDSSHOpFRPSRVDQW
IRQFWLRQQHORX&20SRXUFRPPDQGHDXTXHODpWpDGMRLQWXQFRPSRVDQWGHFRQWU{OHDSSHOp021SRXU
PRQLWHXUFDSDEOHGHYpULILHUOHFRPSRUWHPHQWGXFRPSRVDQWIRQFWLRQQHOHWGHQRWLILHUXQHHUUHXUHQFDV
G¶LQFRKpUHQFH /¶DUFKLWHFWXUH ORJLFLHOOH G¶XQ WHO FRPSRVDQW HVW SUpVHQWpH HQ )LJXUH 2Q SHXW
UHPDUTXHUVXUFHWWHILJXUHXQFRPSRVDQWVXSSOpPHQWDLUHOHFRPSRVDQWGHGLVWULEXWLRQ'LVSDWFKTXL
SHUPHWODGLVWULEXWLRQGHVHQWUpHVDX[GHX[FRPSRVDQWVOH&20HWOH0218QFRPSRVDQWDXWRWHVWDEOH
SHUPHWODGpWHFWLRQGHVHUUHXUVPDLVQHSHUPHWSDVjOXLWRXWVHXOOHXUUHFRXYUHPHQWF¶HVWSRXUFHODTX¶D
pWpLQWURGXLWHO¶DSSURFKHGHODSURJUDPPDWLRQQDXWRWHVWDEOH/DSULH$UODWHWDO
/¶DUFKLWHFWXUH DXWRWHVWDEOH RX VHOIFKHFNLQJ FRUUHVSRQG DX IRQGHPHQW GH OD SURJUDPPDWLRQ Q
DXWRWHVWDEOHHWHVWpJDOHPHQWODSOXVIUpTXHPPHQWXWLOLVpHSRXUODGpWHFWLRQGHVHUUHXUVPDWpULHOOHV

)LJXUH$UFKLWHFWXUHORJLFLHOOHG¶XQFRPSRVDQWDXWRWHVWDEOH
3URJUDPPDWLRQQDXWRWHVWDEOH16&3
8QFRPSRVDQWQDXWRWHVWDEOH/DSULH$UODWHWDOHVWXQFRPSRVDQWDYHFXQHDUFKLWHFWXUH
ORJLFHOOHEDVpHVXUODUHGRQGDQFHGHFRPSRVDQWVDXWRWHVWDEOHV$LQVLXQFRPSRVDQWQDXWRWHVWDEOHHVW
FRPSRVpFRPPHSUpVHQWp)LJXUHGHQFRPSRVDQWVDXWRWHVWDEOHVG¶XQFRPSRVDQWSHUPHWWDQWOD
GLVWULEXWLRQGHVHQWUpHVHWG¶XQFRPSRVDQWGHGpFLVLRQ/HSULQFLSHHVWTXHOHFRPSRVDQWGHGLVWULEXWLRQ
'LVSDWFKGLVWULEXHOHVHQWUpHVDX[GLIIpUHQWVFRPSRVDQWVDXWRWHVWDEOHVDXWUHPHQWGLWDX[GLIIpUHQWV
FRPSRVDQWV&20HW021GHPDQLqUHjQHSDVPXOWLSOLHUOHVFRPSRVDQWVGHGLVWULEXWLRQ/HVGLIIpUHQWV
FRPSRVDQWVDXWRWHVWDEOHVWUDLWHQWFHVHQWUpHVHQSDUDOOqOHHWUHWRXUQHQWDXFRPSRVDQWGHGpFLVLRQOHXUV
&KDSLWUH/DVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV

UpVXOWDWV DLQVL TX¶XQH QRWLILFDWLRQ G¶HUUHXU RX GH YDOLGLWp GH FH UpVXOWDW 6L OH SUHPLHU FRPSRVDQW D
H[pFXWp VRQ FDOFXO FRUUHFWHPHQW OH FRPSRVDQW GH GpFLVLRQ FKRLVLUD FH UpVXOWDW FRPPH UpVXOWDW GX
FRPSRVDQWQDXWRWHVWDEOHVLOHSUHPLHUFRPSRVDQWDXWRWHVWDEOHDQRWLILpXQHHUUHXUVXUVRQUpVXOWDWOH
FRPSRVDQWGHGpFLVLRQV¶LQWpUHVVHUDDXUpVXOWDWGXGHX[LqPHFRPSRVDQWDXWRWHVWDEOHHWDLQVLGHVXLWH
MXVTX¶jFHTX¶XQFRPSRVDQWDXWRWHVWDEOHIRXUQLVVHXQUpVXOWDWVDQVHUUHXURXMXVTX¶jpSXLVHPHQWGHV
FRPSRVDQWVDXWRWHVWDEOHVGDQVFHFDVOHFRPSRVDQWHQYHUUDXQHHUUHXU
/¶DUFKWHFWXUHORJLFLHOOHGHODSURJUDPPDWLRQQDXWRWHVWDEOHHVWVLPLODLUHjFHOOHGHODFRPSDUDLVRQ
DYHFGRXEOHGXSOH[&RPSDULVRQ	'RXEOH'XSOH[

)LJXUH$UFKLWHFWXUHORJLFLHOOHG¶XQFRPSRVDQW16&3
([HPSOHVG¶XWLOLVDWLRQGHODWROpUDQFHDX[IDXWHVSRXUOHVV\VWqPHVDYLRQLTXHV
/D WROpUDQFH DX[ IDXWHV HVW WUqV SUpVHQWH GDQV OHV V\VWqPHV DYLRQLTXHV HW QRWDPPHQW GDQV OHV
V\VWqPHV GH FRPPDQGHV GH YROV pOHFWULTXHV 1RXV SUpVHQWRQV FLGHVVRXV GHX[ H[HPSOHV QRWRLUHV
G¶XWLOLVDWLRQ GHPpFDQLVPHV GH WROpUDQFH DX[ IDXWHV GDQV O¶DpURQDXWLTXH j WUDYHUV OHV H[HPSOHV GHV
FRPPDQGHVGHYROpOHFWULTXHV$LUEXVHW%RHLQJ

)LJXUH$UFKLWHFWXUHVLPSOLILpHG¶XQFDOFXODWHXUGHFRPPDQGHGHYRO$LUEXV 7UDYHUVH/DFD]HHW
6RX\ULV
/HV FRPPDQGHV GH YRO FKH]$LUEXV UHSRVHQW VXU XQH SURJUDPPDWLRQ QDXWRWHVWDEOH 7UDYHUVH
/DFD]HHW6RX\ULV&KDTXHFDOFXODWHXUHVWFRPSRVpFRPPHSUpVHQWpHQ)LJXUHGHGHX[
FDOFXODWHXUVLQGpSHQGDQWVHWVpJUpJXpVOH&20SRXU&RPPDQGRXFRPPDQGHTXLHIIHFWXHODIRQFWLRQ
DOORXpH DX FDOFXODWHXU HW OH 021 SRXU 0RQLWRULQJ RX FRQWU{OH TXL YpULILH OH IRQFWLRQQHPHQW GX
FDOFXODWHXU &20 'H SOXV FHV FDOFXODWHXUV VRQW UHGRQGDQWV VXU OH SULQFLSH GH OD SURJUDPPDWLRQ Q
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

DXWRWHVWDEOH2QSHXWDLQVLUHWURXYHUFDOFXODWHXUVSULPDLUHV35,0HWFDOFXODWHXUVVHFRQGDLUHV6(&
/HVFDOFXODWHXUV6(&XWLOLVHQWXQPDWpULHO GLIIpUHQWGHVFDOFXODWHXUV35,0HWXQFRPSRVDQW ORJLFLHO
GLYHUVLILpJUkFHjO¶XWLOLVDWLRQGHORLVGHFRPPDQGHSOXVVLPSOHV

)LJXUH$UFKLWHFWXUHVLPSOLILpHG¶XQFDOFXODWHXUGHFRPPDQGHGHYRO%RHLQJ 
<<HK
/HVFRPPDQGHVGHYROFKH]%RHLQJUHSRVHQWVXUXQHSURJUDPPDWLRQHQ19HUVLRQV < <HK
$LQVLOHVFRPPDQGHVGHYROFKH]%RHLQJFRPPHSUpVHQWpHQ)LJXUHVRQWFRQVWLWXpHVGH
WURLVFDOFXODWHXUVQXPpULTXHVFHQWUDX[VLPLODLUHVDSSHOpV3)&3ULPDU\)OLJKW&RQWURO&KDTXH3)&
HVWOXLPrPHFRQVWLWXpGHWURLVFDOFXODWHXUVGLVVLPLODLUHVDXWDQWVXUOHSODQPDWpULHOTXHORJLFLHO
ʹǤ͹ °
&HFKDSLWUHDSUpVHQWpOHVFDUDFWpULVWLTXHVHWOHVSURSULpWpVGHVV\VWqPHVLQWHUDFWLIVHWGHVV\VWqPHV
FULWLTXHV&HFLQRXVDSHUPLVGHFDUDFWpULVHUOHVV\VWqPHVIDLVDQWO¶REMHWGHFHWWHWKqVHOHVV\VWqPHV
LQWHUDFWLIVFULWLTXHVHWGHPHWWUHHQYDOHXUOHVSUREOpPDWLTXHVOLpHVjFHVV\VWqPHV1RXVDYRQVDLQVLSX
GpWHUPLQHU OHV GHX[ SURSULpWpV IRQGDPHQWDOHV GH FHV V\VWqPHV OD VUHWp GH IRQFWLRQQHPHQW HW
O¶XWLOLVDELOLWpDLQVLTXHOHVFRQIOLWVTXHFHVGHX[SURSULpWpVSHXYHQWLPSOLTXHU
1RXVDYRQVHQVXLWHSUpVHQWpHQQRXVDSSX\DQWVXUXQHFODVVLILFDWLRQGHWRXWHVOHVIDXWHVSRXYDQW
DIIHFWHUOHVV\VWqPHVLQWHUDFWLIVOHVGLIIpUHQWHVPpWKRGHVRXWLOVHWWHFKQLTXHVSRXUODSULVHHQFRPSWH
GHFHVGLIIpUHQWHVIDXWHV
3RXU UpSRQGUHDX[SUREOpPDWLTXHVGHGHVFULSWLRQ IRUPHOOHGHV V\VWqPHV LQWHUDFWLIVQRXVDYRQV
SUpVHQWpOHVGLIIpUHQWHVDUFKLWHFWXUHVORJLFLHOOHVVSpFLDOLVpHVSRXUOHVV\VWqPHVLQWHUDFWLIVDLQVLTXHOHV
GLIIpUHQWHV QRWDWLRQV SHUPHWWDQW OD GHVFULSWLRQ FRPSRUWHPHQWDOH GHV V\VWqPHV LQWHUDFWLIV &HWWH
SUpVHQWDWLRQQRXVDDPHQpDXFKRL[G¶XQPRGqOHDUFKLWHFWXUDOHWG¶XQHQRWDWLRQIRUPHOOHVXUOHVTXHOV
IRQGHUQRVWUDYDX[OHPRGqOHDUFKLWHFWXUDO$5&+HWODQRWDWLRQIRUPHOOH,&2
(QILQSRXUUpSRQGUHjODSUREOpPDWLTXHGHWROpUDQFHDX[IDXWHVQRXVDYRQVSUpVHQWpOHVGLIIpUHQWHV
WHFKQLTXHVHWDUFKLWHFWXUHVSRXUODWROpUDQFHDX[IDXWHV

  
Ǥ  ǣ  


6RPPDLUH
/HVFRFNSLWVLQWHUDFWLIV
$UFKLWHFWXUHPDWpULHOOH
$UFKLWHFWXUHORJLFLHOOH
/HVFRQWUDLQWHVGHGpYHORSSHPHQWGHVV\VWqPHVDYLRQLTXHVFULWLTXHV
/DQRUPH&6
/DQRUPH'2&
/HVVWDQGDUGVSRXUO¶DUFKLWHFWXUHDYLRQLTXHPRGXODLUHLQWpJUpH
([LJHQFHVGHVUHWpGHIRQFWLRQQHPHQW
6\QWKqVH

&HFKDSLWUHGpFULWOHFRQWH[WHGHVV\VWqPHVLQWHUDFWLIVGDQVOHVFRFNSLWVDILQGHPHWWUHHQpYLGHQFH
OHVFRQWUDLQWHVHWOHVH[LJHQFHVTXHFHX[FLLPSOLTXHQW,OSUpVHQWHDLQVLOHVFRQFHSWVTXHQRXVGHYURQV
UHVSHFWHUWRXWDXORQJGHFHWWHWKqVHDILQGHJDUDQWLUTXHO¶DUFKLWHFWXUHHWO¶DSSURFKHTXHQRXVSURSRVRQV
SXLVVHQWrWUHDSSOLTXpHVDX[V\VWqPHVLQWHUDFWLIVGDQVOHVFRFNSLWV
1RXVSUpVHQWRQVGDQVXQSUHPLHU WHPSVJUkFHj O¶H[HPSOHGXFRFNSLW LQWHUDFWLIGH O¶$ OHV
DUFKLWHFWXUHV ORJLFLHOOHV HW SK\VLTXHV GHV FRFNSLWV LQWHUDFWLIV TXL OXL VRQW VLPLODLUHV &HFL LQFOXW
QRWDPPHQW OD SUpVHQWDWLRQ GX VWDQGDUG $5,1&  TXL GpILQLW OHV DSSOLFDWLRQV LQWHUDFWLYHV GH WHOV
FRFNSLWV
1RXVSUpVHQWRQVGDQVXQVHFRQGWHPSVOHVFRQWUDLQWHVGHGpYHORSSHPHQWORJLFLHOGDQVO¶DYLRQLTXH
OLpHV DX EHVRLQ GH FHUWLILFDWLRQ GH O¶DYLRQ HW SOXV SDUWLFXOLqUHPHQW FHOOHV TXL V¶DSSOLTXHQW DX
GpYHORSSHPHQWORJLFLHOHWDX[V\VWqPHVLQWHUDFWLIV
(QILQ QRXV SUpVHQWRQV O¶pWDW DFWXHO GH VUHWp GH IRQFWLRQQHPHQW GHV GLIIpUHQWV V\VWqPHV GH
FRPPDQGH HW FRQWU{OH GDQV OHV FRFNSLWV LQWHUDFWLIV DLQVL TXH OHV H[LJHQFHV VRXKDLWpHV SRXU SRXYRLU
FRPPDQGHUHWFRQWU{OHUGHVV\VWqPHVDYLRQLTXHVFULWLTXHVjO¶DLGHGHVV\VWqPHVLQWHUDFWLIV
͵Ǥͳ 
/HV\VWqPHLQWHUDFWLIGDQVOHFRFNSLWHVWDSSHOp&'6&RQWURODQG'LVSOD\6\VWHP,ODSRXUEXW
GHIRXUQLUjO¶pTXLSDJHOHVLQIRUPDWLRQVHW OHVPR\HQVG¶LQWHUDFWLRQQpFHVVDLUHVjFHUWDLQHV WkFKHVGH
SLORWDJHGHO¶DYLRQ/¶DUFKLWHFWXUHPDWpULHOOHHWORJLFLHOOHGX&'6HVWGLIIpUHQWHHQIRQFWLRQGHO¶DYLRQ
GDQVOHTXHOHOOHHVWLPSOpPHQWpH3RXUSRXYRLUGRQQHUGHVLQIRUPDWLRQVFRQFUqWHVHWLOOXVWUDWLYHVQRXV
GpWDLOORQVLFLO¶H[HPSOHGXFRFNSLWLQWHUDFWLIGHO¶$LUEXV$YRLU)LJXUHTXLHVWUHSUpVHQWDWLIGH
SDUVRQDUFKLWHFWXUHPDWpULHOOHHWORJLFLHOOHGHO¶HQVHPEOHGHVFRFNSLWVLQWHUDFWLIV'HSOXVOHFRFNSLW
LQWHUDFWLIGHO¶$HVWG¶DXWDQWSOXVLQWpUHVVDQWTX¶LOV¶DJLWGXSUHPLHUV\VWqPHG¶DIILFKDJHLQWHUDFWLI
GDQVO¶DYLDWLRQFRPPHUFLDOH
±
/H&'6GHO¶$UHSUpVHQWpHQ)LJXUHHVWFRPSRVpGHGLVSRVLWLIVG¶DIILFKDJHDSSHOpV'8
'LVSOD\8QLWV&HVGLVSRVLWLIVG¶DIILFKDJHSUpVHQWHQWO¶pWDWGHFHUWDLQVV\VWqPHVDYLRQLTXHVDLQVLTXH
GHVDSSOLFDWLRQVLQWHUDFWLYHVDYHFOHVTXHOOHVOHVSLORWHVSHXYHQWLQWHUDJLUYLDGHX[GLVSRVLWLIVGHFRQWU{OH
DSSHOpV .&&8 .H\ERDUG DQG &XUVRU &RQWURO 8QLW /HV .&&8 YRLU )LJXUH VRQW GHV
SpULSKpULTXHVG¶HQWUpHUHJURXSDQWGDQVOHPrPHpTXLSHPHQWXQFODYLHUHWXQHWUDFNEDOO/HV'8YRLU
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

)LJXUH VRQW SOXV TX¶XQ VLPSOH GLVSRVLWLI G¶DIILFKDJH FH VRQW GHV FDOFXODWHXUV FRPSOH[HV
DVVLPLODEOHVjGHVRUGLQDWHXUVGHEXUHDX(QHIIHWXQH'8HVWFRQVWLWXpHG¶XQpFUDQ/&'G¶XQHFDUWH
JUDSKLTXH HW G¶XQ PRGXOH G¶DFTXLVLWLRQ HW GH WUDLWHPHQW /D FDUWH JUDSKLTXH HVW UHVSRQVDEOH GHV
DIILFKDJHV VXU O¶pFUDQ /HPRGXOH G¶DFTXLVLWLRQ HW GH WUDLWHPHQW HVW FRPSDUDEOH DX SURFHVVHXU G¶XQ
RUGLQDWHXUHWHVWUHVSRQVDEOHGXV\VWqPHG¶H[SORLWDWLRQGHVDSSOLFDWLRQVGHODPpPRLUHDLQVLTXHGHOD
JHVWLRQGHVHQWUpHVHWVRUWLHV

)LJXUH&RFNSLWLQWHUDFWLIGHO
$LUEXV$


)LJXUH([HPSOHG
XQ.&&8.H\ERDUGDQG
&XUVRU&RQWURO8QLW

)LJXUH$UFKLWHFWXUHPDWpULHOOHG
XQH'8
'LVSOD\8QLW
/HV'8VGXFRFNSLWGHO¶$QHSUpVHQWHQWSDVOHVPrPHVLQIRUPDWLRQVHWQHVRQWSDVGHVWLQpHV
jODPrPHXWLOLVDWLRQ$LQVLFRPPHSUpVHQWpHQ)LJXUHOHV'8VGXF{WpJDXFKH//HW/VRQW
GHVWLQpHVDXSLORWHTXLSHXWLQWHUDJLUDYHFHOOHVJUkFHDX.&&8GHJDXFKH'HODPrPHPDQLqUHOHV
'8VGHGURLWH55HW5VRQWGHVWLQpHVDXFRSLORWHTXLSHXWLQWHUDJLUDYHFHOOHVJUkFHDX.&&8
GHGURLWH/HV'8VFHQWUDOHV&HW&TXDQGjHOOHVVRQWSDUWDJpHVSDUOHSLORWHHWOHFRSLORWH
/HV'8VRQWFRQQHFWpHVHQWUHHOOHVHWDYHFOHV.&&8YLDUpVHDX[VpJUpJXpVHWUHGRQGDQWVGHW\SH
&$1&RQWUROOHU$UHD1HWZRUN,QWHUQDWLRQDO6WDQGDUG2UJDQL]DWLRQYRLU)LJXUH,OHVW
DLQVLSRVVLEOHGHGLVWLQJXHUOHVUpVHDX[UHGRQGDQWV&$1HW&$1SRXUODFRQQH[LRQGHV'8HW
GX.&&8GXSLORWHHWOHVUpVHDX[UHGRQGpV&$1HWSRXUODFRQQH[LRQHQWUHOHV'8HWOH.&&8
GXFRSLORWH/H&'6FRPSRVpGHV'8VHWGHV.&&8VHVWFRQQHFWpDYHFOHVV\VWqPHVDYLRQLTXHV
YLDXQUpVHDX$)';$YLRQLFV)XOO'XSOH;VZLWFKHG(WKHUQHW$((&$5,1&3
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV


)LJXUH$UFKLWHFWXUHPDWpULHOOHGX&'6GDQVO
$LUEXV$ 
/HV'8SHUPHWWHQWG¶DIILFKHU GHV LQIRUPDWLRQVSURYHQDQWGHGLIIpUHQWVFRPSRVDQWVDYLRQLTXHV
/¶HQVHPEOHGHVLQIRUPDWLRQVDIILFKpHVVXUXQH'8HVWDSSHOpXQIRUPDW/HVIRUPDWVSHUPHWWHQWDLQVL
GHJURXSHUWRXWHVOHVLQIRUPDWLRQVQpFHVVDLUHVDX[SLORWHVSRXUXQHWkFKHGRQQpHRQSHXWGRQFSDUOHU
GHUHJURXSHPHQWIRQFWLRQQHO/DFRQILJXUDWLRQQRPLQDOHGHODUpSDUWLWLRQGHVGLIIpUHQWVIRUPDWVVXUOHV
 '8 GX &'6 GH O¶$ HVW SUpVHQWpH HQ )LJXUH &HWWH FRQILJXUDWLRQ SHXW YDULHU GHV
UHFRQILJXUDWLRQVVRQWSRVVLEOHVHQFDVG¶DYDULHVGHV'8SUpVHQWDQWOHVIRUPDWVLQGLVSHQVDEOHVSRXUOHV
SLORWHVSDUH[HPSOHOH3ULPDU\)OLJKW'LVSOD\7RXVOHVIRUPDWVGLVSRQLEOHVGDQVOH&'6GHO¶$
VRQWYLVLEOHVHQ)LJXUHQRXVGLVWLQJXRQVDLQVLx /H3)'3ULPDU\)OLJKW'LVSOD\VTXLSHUPHWG¶DIILFKHUOHVSDUDPqWUHVGHYROSULPDLUHVWHOVTXHOD
YLWHVVHHWO¶DOWLWXGHSHUPHWWDQWOHSLORWDJHGHO¶DYLRQjFRXUWWHUPHx /H1'1DYLJDWLRQ'LVSOD\VTXLSHUPHWG¶DIILFKHUOHVSDUDPqWUHVSRXUODQDYLJDWLRQGHO¶DYLRQWHOV
TXH OHV LQIRUPDWLRQVPpWpRURORJLTXHV OHSODQGHYRO OHVDXWUHVDYLRQVGDQV OHFKDPSGHYRO OHV
DpURSRUWVHWEDOLVHVjSUR[LPLWpGHO¶DYLRQx /H(:'(QJLQH:DUQLQJ'LVSOD\TXLSHUPHWG¶DIILFKHUOHVSDUDPqWUHVPRWHXUVHWOHVPHVVDJHV
G¶DOHUWHx /H6'6\VWHP'LVSOD\TXLSHUPHWG¶DIILFKHUOHVSDUDPqWUHVG¶pWDWGHO¶HQVHPEOHGHVV\VWqPHVGH
O¶DYLRQ WHOV TXH OHV V\VWqPHV GH FRQGLWLRQQHPHQW G¶DLU GH YHQWLODWLRQ GH SUHVVXULVDWLRQ HW
K\GUDXOLTXHVx /H0)'0XOWL)XQFWLRQ'LVSOD\TXLSHUPHWG¶DIILFKHUGLIIpUHQWHVIRQFWLRQVGHO¶DYLRQWHOOHVTXHOH
FRQWU{OHGXWUDILFDpULHQOHV\VWqPHGHVXUYHLOODQFHHWODJHVWLRQGXSODQGHYRO

/HV pFKDQJHV HQWUH OH &'6 HW OHV V\VWqPHV DYLRQLTXHV DLQVL TXH O¶DUFKLWHFWXUH ORJLFLHOOH GHV
DSSOLFDWLRQVLQWHUDFWLYHVGDQVOHV'8GpSHQGHQWGXVWDQGDUG$5,1&VSHFLILFDWLRQ$((&
SOXVFRPPXQpPHQWDSSHOp$5,1&RXHQFRUH$
͵ǤͳǤʹǤͳ ͸͸ͳ
/HVWDQGDUG$5,1&VSHFLILFDWLRQ$((&DpWpFUppDILQGHVWDQGDUGLVHUOHVV\VWqPHVGH
FRQWU{OHHWG¶DIILFKDJH&'6GDQVOHVDYLRQV,ODpWpUpGLJpSDUOHVSULQFLSDX[DFWHXUVGHO
DpURQDXWLTXH
WHOV TXH 7KDOqV $LUEXV %RHLQJ 5RFNZHOO &ROOLQV +RQH\ZHOO« HW DGRSWp HQ  SDU O¶$((&
$LUOLQHV(OHFWURQLF(QJLQHHULQJ&RPPLWWH/HVREMHFWLIVSULQFLSDX[GHFHVWDQGDUGVRQWOHVVXLYDQWV
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

x 3HUPHWWUHO
LQWURGXFWLRQGHO
LQWHUDFWLYLWpGDQVOH&'6HQPHWWDQWHQSODFHXQHEDVHSRXUVWDQGDUGLVHU
O
LQWHUIDFHKRPPHPDFKLQHGDQVOHFRFNSLWHWDLQVLUHQGUHOHVGLVSRVLWLIVSOXVIDFLOHVjXWLOLVHUHWSOXV
HIILFDFHVHQSHUPHWWDQWO
DIILFKDJHG
LQIRUPDWLRQVFRPSOH[HVGDQVOHVV\VWqPHVGXERUGx 0LQLPLVHUOHVFRWVGHGpYHORSSHPHQWGHVV\VWqPHVG
DIILFKDJHx 0LQLPLVHUOHVFRWVG
DMRXWRXGHPRGLILFDWLRQG
XQHQRXYHOOHIRQFWLRQG
DIILFKDJHSHQGDQWODGXUpH
GHYLHG
XQDYLRQXQHWUHQWDLQHG
DQQpHVSRXUOHVDYLRQVFRPPHUFLDX[x 0LQLPLVHUOHFRWGHJHVWLRQGHO
REVROHVFHQFHGHVFRPSRVDQWVPDWpULHOVGDQVXQHQYLURQQHPHQWR
OHVpYROXWLRQVWHFKQRORJLTXHVVRQWUDSLGHV
3RXUFHODOHVWDQGDUG$5,1&GpILQLWXQSURWRFROHGHFRPPXQLFDWLRQHQWUHOH&'6HWOHVSDUWLHV
ORJLFLHOOHVGHVV\VWqPHVDYLRQLTXHVSOXVFRPPXQpPHQWDSSHOpHV8$SRXU8VHU$SSOLFDWLRQV&HWWH
FRPPXQLFDWLRQ UHSRVH VXU OD PDQLSXODWLRQ G
REMHWV JUDSKLTXHV LQWHUDFWLIV DSSHOpV ZLGJHWV GRQW
O¶LQWHUIDFHORJLFLHOOHHVWGpILQLHSDUOHVWDQGDUG
͵ǤͳǤʹǤʹ ǯ͸͸ͳ
/HVDSSOLFDWLRQVUHVSHFWDQWOHVWDQGDUG$5,1&GRLYHQWUpSRQGUHjXQHFHUWDLQHDUFKLWHFWXUH
ORJLFLHOOH(OOHVVXLYHQWDLQVLXQFRQFHSWGHIHQrWUDJHVHPEODEOHjFHOXLGHVRUGLQDWHXUVGHEXUHDXYRLU
)LJXUH/HGLVSRVLWLISK\VLTXHVXUOHTXHOVHIDLWO¶DIILFKDJHHVWDSSHOp'LVSOD\8QLW'8/DVXUIDFH
GHO¶pFUDQSHXWrWUHGLYLVpHHQSOXVLHXUVIHQrWUHVFKDFXQHG¶HOOHSRXYDQWrWUHHOOHPrPHGLYLVpHHQXQ
RXSOXVLHXUVOD\HUV8QOD\HUFRUUHVSRQGDXSOXVKDXWQLYHDXGHODKLpUDUFKLHGHZLGJHWVLQWHUDJLVVDQW
DYHFXQV\VWqPHDYLRQjWUDYHUVVRQLQWHUIDFHORJLFLHOOHO¶8$
/HVZLGJHWVVRQWOHVFRPSRVDQWVLQWHUDFWLIVGHEDVHGpILQLVSDU OHVWDQGDUG$5,1&,OVVRQW
DVVH]VHPEODEOHVDX[FRPSRVDQWV LQWHUDFWLIVDYHF OHVTXHOVQRXVDYRQV O¶KDELWXGHG¶LQWHUDJLU VXUQRV
RUGLQDWHXUVGHEXUHDX/D)LJXUHSUpVHQWHTXHOTXHVH[HPSOHVGHFHVZLGJHWVx /H 3LFWXUH3XVK%XWWRQ XQ ERXWRQ SHUPHWWDQW DX SLORWH GH GpFOHQFKHU GHV FRPPDQGHV HJ
O¶HQJDJHPHQWG¶XQQLYHDXGHYROx /¶(GLW%R[1XPHULFGpGLpHjODVDLVLHGHYDOHXUVQXPpULTXHVHJODYDOHXUG¶XQQLYHDXGHYROx /HV&KHFN%XWWRQVSHUPHWWDQWODVpOHFWLRQG¶XQHRSWLRQSDUPLXQHQVHPEOHG¶RSWLRQVGLVSRQLEOHV

)LJXUH3ULQFLSHGHIHQrWUDJHGXVWDQGDUG
$5,1&$((&


)LJXUH([HPSOHVGHZLGJHWV
3RXU XQH PrPH DSSOLFDWLRQ OHV ZLGJHWV VRQW RUJDQLVpV HQWUH HX[ GH PDQLqUH KLpUDUFKLTXH /H
FRPSRVDQWHQFKDUJHGHOHXURUJDQLVDWLRQHVWDSSHOpOHJUDSKHGHVFqQH,OSHXWrWUHFRPSDUpjXQDUEUH
GHZLGJHWV(QHIIHWFHUWDLQVZLGJHWVOHVFRQWDLQHUVRQWODFDSDFLWpGHUHJURXSHUG¶DXWUHVZLGJHWV/HV
FRQWDLQHUVFRUUHVSRQGHQWDX[Q°XGVGH O¶DUEUH HW VRQWDSSHOpVSDUHQWV WDQGLVTXH OHVZLGJHWVTX¶LOV
FRQWLHQQHQWFRUUHVSRQGHQWVRQWDSSHOpVHQIDQWV/HJUDSKHGHVFqQHSHUPHWGHVWUXFWXUHUO¶DSSOLFDWLRQx 'HPDQLqUHJpRJUDSKLTXHODSRVLWLRQGHVZLGJHWVVXUO¶pFUDQGpSHQGGHFHOOHGHOHXUVSDUHQWVx 'H PDQLqUH IRQFWLRQQHOOH FHUWDLQHV SURSULpWpV GHV ZLGJHWV WHOOHV TXH OHXU YLVLELOLWp RX OHXU
DFWLYDWLRQVRQWSURSDJpHVSDUOHVFRQWDLQHUVYHUVOHXUVHQIDQWV
/HVZLGJHWVFRUUHVSRQGDQWjXQHIRQFWLRQSHXYHQWGRQFrWUHUHJURXSpVGDQVXQVHXOSDUHQW&HWWH
RUJDQLVDWLRQSHUPHWjO¶8$G¶DFWLYHURXGHGpVDFWLYHUHQXQHVHXOHDFWLRQWRXVOHVZLGJHWVFRUUHVSRQGDQW
jFHWWHIRQFWLRQDLQVLTXHGHOHVUHJURXSHUJpRJUDSKLTXHPHQWGDQVXQPrPHHVSDFHVXUO¶pFUDQ
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV

/HJUDSKHGHVFqQHFRUUHVSRQGDQWjXQH8$HVWGpILQLSUpDODEOHPHQWGDQVXQILFKLHUGHGpILQLWLRQ
DSSHOp8VHU$SSOLFDWLRQ'HILQLWLRQ)LOHRX8$')TXLFRQWLHQWO¶HQVHPEOHGHV OD\HUVGHFHWWH8$
/¶8$')DIIHFWHXQLGHQWLILDQWXQLTXHjFKDTXHZLGJHW&HILFKLHUHVWFRQQXjODIRLVGHO¶8$HWGX&'6
HW DVVXUH OD FRKpUHQFH VWUXFWXUHOOH HQWUH FHV GHX[ pOpPHQWV GX V\VWqPH LQWHUDFWLI LO SHUPHW
O¶LQVWDQFLDWLRQ GHV ZLGJHWV ORUV GH O¶LQLWLDOLVDWLRQ GX &'6 HW IRXUQLW OD FRQQDLVVDQFH GHV ZLGJHWV
GLVSRQLEOHVHWOHXURUJDQLVDWLRQjO¶8$
͵ǤͳǤʹǤ͵ ͸͸ͳ
3OXVTXHOHSURWRFROHSHUPHWWDQWODFRPPXQLFDWLRQHQWUHOH&'6HWO¶8$OHVWDQGDUG$5,1&
GpILQLW FRPSOqWHPHQW O¶LQWHUIDFH ORJLFLHOOH HW IRQFWLRQQHOOH GHV ZLGJHWV FDU LOV VRQW OD EDVH GH
O¶LQWHUDFWLRQ/RUVGHVDFUpDWLRQHQOHVWDQGDUG$5,1&GpILQLVVDLWZLGJHWV$FWXHOOHPHQW
GpEXWOHVWDQGDUGHQHVWjVDFLQTXLqPHUpYLVLRQHWGpILQLWZLGJHWV
3RXUFKDFXQGHFHVZLGJHWVOHVWDQGDUG$5,1&GpILQLWOHVGLIIpUHQWVSDUDPqWUHVOHVFRQVWLWXDQW
OHXUYDOHXUSHXWrWUHIL[pHORUVGHO¶LQLWLDOLVDWLRQRXPRGLILDEOHSDUO¶8$SHQGDQWO¶H[pFXWLRQSDUOHELDLV
GHVPpWKRGHVDSSHOpHV$BVHW3DUDPHWHUVLOGpILQLWpJDOHPHQWOHVpYpQHPHQWVTXHOHVZLGJHWVVRQW
VXVFHSWLEOHVG¶HQYR\HUjO¶8$DSSHOpV$B(YHQWV7RXWHIRLVOHVWDQGDUGQHGpILQLWSDUOHXU©/RRN
DQG)HHOªDXWUHPHQWGLWLOQHGpILQLWQLOHXUVFDUDFWpULVWLTXHVJUDSKLTXHV/RRNQLOHXUFRPSRUWHPHQW
)HHO
&RQFUqWHPHQWODGpILQLWLRQGHFKDTXHZLGJHWGDQVOHVWDQGDUGHVWGLYLVpHHQFLQTSDUWLHVx 8QHGHVFULSWLRQWH[WXHOOHGXZLGJHWHWGHVRQFRPSRUWHPHQW'HILQLWLRQVHFWLRQx 8QHWDEOHGHGHVFULSWLRQGHVSDUDPqWUHVGXZLGJHW:LGJHWSDUDPHWHUWDEOHx 8QHWDEOHGHGHVFULSWLRQGHVSDUDPqWUHVQpFHVVDLUHVjO¶LQVWDQFLDWLRQGXZLGJHW&UHDWLRQVWUXFWXUH
WDEOHx 8QHGHVFULSWLRQGHVpYpQHPHQWVSRXYDQWrWUHHQYR\pVSDUOHZLGJHW(YHQWVWUXFWXUHWDEOHVx 8QH GHVFULSWLRQ GHV SDUDPqWUHV PRGLILDEOHV j O¶H[pFXWLRQ SDU O¶8$ 5XQWLPH PRGLILDEOH
SDUDPHWHUVWDEOH
3RXULOOXVWUHUODGHVFULSWLRQGHVZLGJHWVGDQVOHVWDQGDUG$5,1&QRXVSUHQRQVO¶H[HPSOHGX
3LFWXUH3XVK%XWWRQ TXL HVW XQ ERXWRQ SRXVVRLU SHUPHWWDQW j O¶XWLOLVDWHXU GH ODQFHU XQH DFWLRQ HW
SHUPHWWDQWO¶DIILFKDJHG¶XQHLPDJH6XUXQHDSSOLFDWLRQLQWHUDFWLYHFODVVLTXHWHOOHTX¶XQWUDLWHPHQWGH
WH[WHQRXVSRXUULRQVGRQQHUO¶H[HPSOHGXERXWRQUHSUpVHQWpSDUXQHLPDJHGHGLVTXHWWHHWSHUPHWWDQW
O¶HQUHJLVWUHPHQWGXGRFXPHQW 6DGpILQLWLRQSDUOHVWDQGDUG$5,1&HVWSUpVHQWpHHQ)LJXUH

)LJXUH'HVFULSWLRQGX3LFWXUH3XVK%XWWRQH[WUDLWGXVWDQGDUG$5,1&$((&
/DWDEOHGHGHVFULSWLRQGHVSDUDPqWUHVGX3LFWXUH3XVK%XWWRQHVWUHSUpVHQWpHHQ)LJXUH(OOHHVW
GLYLVpHHQGHX[SDUWLHVOHVSDUDPqWUHVFRPPXQVXWLOLVpVSDUODSOXSDUWGHVZLGJHWVHWOHVSDUDPqWUHV
VSpFLILTXHVDX3LFWXUH3XVK%XWWRQ&KDTXHSDUDPqWUHHVWGpILQLSDUx 6RQQRPFRORQQH3DUDPHWHUVx /DSRVVLELOLWpGHPRGLILFDWLRQGHVDYDOHXUFRORQQH&KDQJHTXLSHXWrWUH
R )L[pHjO¶LQVWDQFLDWLRQGXZLGJHWVDQVSRVVLELOLWpGHPRGLILFDWLRQ'
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

R 1pFHVVDLUHjO¶LQVWDQFLDWLRQGXZLGJHWHWPRGLILDEOHjO¶H[pFXWLRQ'5
R 6HXOHPHQWPRGLILDEOHjO¶H[pFXWLRQ5x 6DGHVFULSWLRQFRORQQH'HVFULSWLRQ

)LJXUH'HVFULSWLRQGHVSDUDPqWUHVGX3LFWXUH3XVK%XWWRQH[WUDLWGXVWDQGDUG$5,1&$((&

/DWDEOHG¶LQVWDQFLDWLRQGX3LFWXUH3XVK%XWWRQHVWSUpVHQWpHHQ)LJXUH&HWWHWDEOHGpFULWSRXU
FKDTXHSDUDPqWUHQpFHVVDLUHjO¶LQVWDQFLDWLRQGXZLGJHWVRQW\SHVDWDLOOHHWG¶pYHQWXHOOHVUHVWULFWLRQV
VXUVDYDOHXU

)LJXUH7DEOHG¶LQVWDQFLDWLRQGX3LFWXUH3XVK%XWWRQH[WUDLWGXVWDQGDUG$5,1&$((&

&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV

/DGHVFULSWLRQGHVpYpQHPHQWVSRXYDQWrWUHHQYR\pVSDU OH3LFWXUH3XVK%XWWRQHVWSUpVHQWpHHQ
)LJXUH/DGHVFULSWLRQGHVpYpQHPHQWVGX3LFWXUH3XVK%XWWRQQHFRPSUHQGTX¶XQHVHXOHWDEOHFDU
FHOXLFL QH SHXW HQYR\HU TX¶XQ VHXO pYpQHPHQW &HWWH WDEOH GpFULW OH QRP GH FHW pYpQHPHQW
$B(97B6(/(&7,21HWOHVSDUDPqWUHVTX¶LOWUDQVPHWFHWpYpQHPHQWQHWUDQVPHWDXFXQSDUDPqWUH/H
3LFWXUH3XVK%XWWRQHQYHUUDFHWpYpQHPHQWjO¶8$ORUVTX¶LODXUDUHoXXQFOLFSURYHQDQWG¶XQHDFWLRQGH
O¶XWLOLVDWHXUjFRQGLWLRQTX¶LOVRLWjFHWLQVWDQWGDQVOHERQpWDWLQWHUQHYLVLEOHHWDFWLI

)LJXUH'HVFULSWLRQGHVpYpQHPHQWVGX3LFWXUH3XVK%XWWRQH[WUDLWGXVWDQGDUG$5,1&
$((&
/DGHVFULSWLRQGHVSDUDPqWUHVPRGLILDEOHVj O¶H[pFXWLRQGX3LFWXUH3XVK%XWWRQ HVWSUpVHQWpHHQ
)LJXUH(OOHGpFULWSRXUFKDTXHSDUDPqWUHVRQW\SHHWVRQLGHQWLILDQW&HVSDUDPqWUHVVRQWPRGLILpV
SDUOHZLGJHWVXUGHPDQGHGHO¶8$3RXUIRXUQLUXQWHOVHUYLFHOHZLGJHWSURSRVHjO¶8$GHVPpWKRGHV
DSSHOpHVVHW3DUDPHWHUV$LQVLSRXUPRGLILHUOHSDUDPqWUHG¶DFWLYDWLRQG¶XQ3LFWXUH3XVK%XWWRQDSSHOp
(QDEOH O¶8$YD DSSHOHU ODPpWKRGHVHW(QDEOH GXZLGJHW DYHF OD YDOHXU GH VRQ FKRL['H FHWWH
PDQLqUH O¶8$ YD GHPDQGHU j XQ 3LFWXUH3XVK%XWWRQ GH SDVVHU LQDFWLI SDU O¶DSSHO GH PpWKRGH
VHW(QDEOH$B)$/6(/RUVGHODUpFHSWLRQGHFHWDSSHOGHPpWKRGHOHZLGJHWPRGLILHODYDOHXUGH
VRQSDUDPqWUHPRGLILDQWGRQFjODIRLVVRQpWDWLQWHUQHHWVRQDIILFKDJHJUDSKLTXHSRXUQRWLILHUVRQ
LQDFWLYLWpDXSLORWHLOVHUDSDUH[HPSOHJULVp

)LJXUH'HVFULSWLRQGHVSDUDPqWUHVPRGLILDEOHVjO¶H[pFXWLRQGX3LFWXUH3XVK%XWWRQ H[WUDLWGX
VWDQGDUG$5,1&$((&
/D)LJXUHUpVXPHHQGHX[GLDJUDPPHVGHVpTXHQFHOHVpFKDQJHVSRVVLEOHVHQWUHOH&'6HWOHV
V\VWqPHVGHO¶DYLRQQRWDPPHQWOHXUSDUWLHLQIRUPDWLTXHO¶8$
.&&83LORW3LO W /&'VFUHHQ 6HUYHU 33% 8$ $LUFUDIWFRPSRQHQW
&OLFNRQ33%
XSGDWH'LVSOD\
XSGDWH'LVSOD\
XSGDWH'LVSOD\
$B(97B6(/(&7,21
ϭ
Ϯ VHW(QDEOH$B)$/6(
XSGDWH'LVSOD\
&OLFN[\&OLFNG[G\

)LJXUH'LDJUDPPHVGHVpTXHQFHGHVpFKDQJHVHQWUHOH&'6HWO¶8$HWHQWUHO¶8$HWOH&'6 
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

'DQVODSUHPLqUHSDUWLHGHODILJXUH)LJXUHO¶XWLOLVDWHXUGpFLGHG¶HQJDJHUXQFRQWU{OHHQ
FOLTXDQW j O¶DLGH GX.&&8 VXU XQ3LFWXUH3XVK%XWWRQ RX33%/H.&&8 HQYRLH OH FOLF DX6HUYHU TXL
LGHQWLILHOHZLGJHWFLEOpSDUFHFOLF33%HWOXLWUDQVIqUHO¶pYpQHPHQW/H3LFWXUH3XVK%XWWRQWUDLWHFHW
pYpQHPHQWHQHQYR\DQWXQ$B(97B6(/(&7,21jO¶8$HWHQGHPDQGDQWXQHPRGLILFDWLRQGHVRQUHQGX
JUDSKLTXH DX 6HUYHU (QILQ O¶8$ WUDQVPHW DX V\VWqPH DYLRQ $LUFUDIW FRPSRQHQW OH FRQWU{OH
FRUUHVSRQGDQW
'DQVODGHX[LqPHSDUWLHGHODILJXUH)LJXUHOHV\VWqPHDYLRQLTXHQRWLILHXQHPRGLILFDWLRQ
GHVRQpWDWTXLQpFHVVLWHXQHPRGLILFDWLRQGHO¶LQWHUIDFHJUDSKLTXHLFLLOV¶DJLWGHODGpVDFWLYDWLRQG¶XQ
3LFWXUH3XVK%XWWRQGHPDQLqUHjQRWLILHUDXSLORWHTX¶LOQHSHXWSOXVHQJDJHUOHFRQWU{OHFRUUHVSRQGDQW
'DQVFHFDVO¶8$IDLWXQDSSHOGHPpWKRGHVHW(QDEOH$B)$/6(VXUOH3LFWXUH3XVK%XWWRQ33%/H
ZLGJHWPHW DORUV j MRXU VRQpWDW LQWHUQHHWQRWLILHFHFKDQJHPHQWG¶pWDW DX6HUYHU TXL DFWXDOLVH VRQ
DIILFKDJHLFLOHERXWRQVHUDJULVpGHPDQLqUHjQRWLILHUjO¶XWLOLVDWHXUVRQLQDFWLYLWp
/HVWDQGDUG$5,1&SURSRVHXQHFODVVLILFDWLRQGHVZLGJHWVHQVL[FDWpJRULHVHQIRQFWLRQGH
OHXUV IRQFWLRQQDOLWpV&HVFDWpJRULHVQHVRQWSDVH[FOXVLYHV HW XQZLGJHWSHXWDSSDUWHQLUjSOXVLHXUV
FDWpJRULHV /HV WUDYDX[ GH $ 7DQNHX&KRLWDW  SURSRVHQW XQH FODVVLILFDWLRQ SOXV SRXVVpH GHV
ZLGJHWV GpILQLV SDU OH VWDQGDUG$5,1& &HOOHFL V¶DSSXLH VXU GHV pWXGHV HUJRQRPLTXHV HW SOXV
SDUWLFXOLqUHPHQWVXUOHVWUDYDX[GH)DUHQFTXLRQWSHUPLVGHFRQVWDWHUTXHFHUWDLQVZLGJHWVpWDLHQW
FRQFHUQpVSDUOHVPrPHVSURSULpWpVHUJRQRPLTXHV/DFODVVLILFDWLRQSURSRVpHSDU$7DQNHX&KRLWDW
 SUpVHQWpH HQ )LJXUH HVW FRQVWLWXpH GH FODVVHV UHJURXSDQW GHVZLGJHWV FRQFHUQpV SDU OHV
PrPHV UqJOHV HUJRQRPLTXHV /HV GLIIpUHQWHV FODVVHV GpILQLHV IRUPHQW XQH DUERUHVFHQFH j SOXVLHXUV
QLYHDX[G¶DEVWUDFWLRQOHVVRXVFODVVHVKpULWDQWGHVUqJOHVHUJRQRPLTXHVGHVFODVVHVSUpFpGHQWHVGDQVOD
KLpUDUFKLH
&HWWHFODVVLILFDWLRQSUpVHQWHOHVDYDQWDJHVVXLYDQWV$7DQNHX&KRLWDWx (OOH SHUPHW GH VXLYUH O¶pYROXWLRQ GX VWDQGDUG $5,1&  HQ SURSRVDQW XQH YXH RUJDQLVpH GH
O¶HQVHPEOHGHVZLGJHWVGXVWDQGDUGx (OOHSHUPHWGHVpOHFWLRQQHUGHIDoRQSUpFLVHOHZLGJHWFRUUHVSRQGDQWDXEHVRLQGHO¶XWLOLVDWHXUOHV
ZLGJHWVVRQWFODVVpVVHORQOHVUqJOHVHUJRQRPLTXHVHWGRQFHQIRQFWLRQG¶XQREMHFWLIG¶XWLOLVDWLRQx (OOHSHUPHWG¶LGHQWLILHUOHVUqJOHVV¶DSSOLTXDQWjGHVJURXSHVGHZLGJHWVYLDOHVUqJOHVHUJRQRPLTXHV
TXLVRQWDSSOLTXpHVDXGpSDUWSRXUFODVVHUOHVZLGJHWVx (OOHSHUPHWGHGLPLQXHU OH WHPSVGH UHFKHUFKHGHVUqJOHVHW UHFRPPDQGDWLRQV OHVZLGJHWVG¶XQH
PrPHFODVVHpWDQWOLpVSDUOHVPrPHVUqJOHVHWUHFRPPDQGDWLRQV
/DFODVVLILFDWLRQSUpVHQWpHHQ)LJXUHSUpVHQWHTXDWUHQLYHDX[G¶DEVWUDFWLRQOHZLGJHWpWDQWOH
SUHPLHUQLYHDX/HVHFRQGQLYHDXG¶DEVWUDFWLRQFRUUHVSRQGDXEXWSUHPLHUGXZLGJHWx /HVZLGJHWVG¶DFWLRQ LOVSHUPHWWHQWj O¶XWLOLVDWHXUG¶LQWHUDJLUDYHF OH V\VWqPHSRXUSDUH[HPSOH
HQWUHUGHVGRQQpHVJUkFHjXQH]RQHG¶pGLWLRQGHWH[WHRXODQFHUXQWUDLWHPHQWDXWUDYHUVO¶XWLOLVDWLRQ
G¶XQERXWRQx /HV ZLGJHWV G¶DIILFKDJH LOV SHUPHWWHQW DX V\VWqPH G¶DIILFKHU GHV LQIRUPDWLRQV j GHVWLQDWLRQ GH
O¶XWLOLVDWHXUSDUH[HPSOHXQODEHOSHUPHWWDQWGHFDUDFWpULVHUXQERXWRQx /HVZLGJHWVGHUHJURXSHPHQWLOVSHUPHWWHQWDXV\VWqPHGHUHJURXSHUG¶DXWUHVZLGJHWVGHPDQLqUH
JpRJUDSKLTXHSDUH[HPSOHXQHERLWHGDQVODTXHOOHVRQWUHJURXSpVWRXVOHVZLGJHWVSRXUXQHPrPH
IRQFWLRQRXQRQJpRJUDSKLTXHSDUH[HPSOHXQHERvWHVDQVUHSUpVHQWDWLRQJUDSKLTXHSHUPHWWDQWGH
PHWWUH j MRXU UpJXOLqUHPHQW XQ JURXSH GHZLGJHWV /HVZLGJHWV GH FHWWH FODVVH VRQW OHVZLGJHWV
FRQWDLQHUVGRQWQRXVDYRQVSDUOpSOXVW{Wx /HVZLGJHWV G¶DXWRPDWLVDWLRQ LOV SHUPHWWHQW DX V\VWqPHGH JpUHU OH FRPSRUWHPHQW DXWRQRPHGH
O¶LQWHUIDFH,OVSHXYHQWSDUH[HPSOHHQYR\HUGHVQRWLILFDWLRQVjO¶8$VDQVDFWLRQGHO¶XWLOLVDWHXUVXU
O¶LQWHUIDFH
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV


)LJXUH&ODVVLILFDWLRQGHVZLGJHWVGXVWDQGDUG$5,1&$7DQNHX&KRLWDW
͵ǤͳǤʹǤͶ °
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;hͿ
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)LJXUH$UFKLWHFWXUHORJLFLHOOHHWPDWpULHOOHG
XQFRFNSLWLQWHUDFWLIUHVSHFWDQWOHVWDQGDUG
$5,1&
/HSURWRFROH$5,1&GpILQLWGHX[SKDVHVRSpUDWLRQQHOOHVSRXUOHVDSSOLFDWLRQVLQWHUDFWLYHV
XQH SKDVH G¶LQLWLDOLVDWLRQ HW XQH SKDVH G¶H[pFXWLRQ /D SKDVH G¶LQLWLDOLVDWLRQ FRUUHVSRQG j
O¶LQVWDQFLDWLRQSDUOH&'6GHWRXVOHVZLGJHWVGpILQLVSDUO¶8$')DLQVLTXHGXJUDSKHGHVFqQHDVVRFLp
3RXU LQVWDQFLHU FHV GLIIpUHQWV FRPSRVDQWV OH &'6 XWLOLVH XQH ELEOLRWKqTXH GH ZLGJHWV /D SKDVH
G¶H[pFXWLRQFRUUHVSRQGj ODSpULRGHGXUDQWODTXHOOH OHVSLORWHVSHXYHQW LQWHUDJLUDYHF O¶DSSOLFDWLRQj
O¶DLGHGHV.&&8/RUVGHFHWWHSKDVHO¶DUFKLWHFWXUHORJLFLHOOHHWPDWpULHOOHGX&'6FRUUHVSRQGjFHOOH
SUpVHQWpHHQ)LJXUHDILQGHIDFLOLWHUODFRPSUpKHQVLRQGXOHFWHXUFHWWHDUFKLWHFWXUHHVWEHDXFRXS
SOXVGpWDLOOpHTX¶HOOHQHO¶HVWFHOOHSUpVHQWpHGDQVOHVWDQGDUG$5,1&FHOOHFLQHSUpVHQWDQWTXHOHV
pFKDQJHVHQWUHOH&'6HWO¶8$
'XUDQW ODSKDVHG¶H[pFXWLRQ OHV pFKDQJHV HQWUH OH&'6HW O¶8$GRLYHQW UHVSHFWHU OHSURWRFROH
$5,1&  OH &'6 QRWLILH O¶8$ GHV DFWLRQV GH O¶XWLOLVDWHXU SDU OH ELDLV G¶pYpQHPHQWV QRWpV
t/'d
d/KE
&&/,'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d
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DEd
hdKDd/^d/KE
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ŐƌĂƉŚŝƋƵĞ
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

$B(YHQWV O¶8$GHPDQGHDX&'6 ODPLVHj MRXUGHVSDUDPqWUHVGHVZLGJHWVYLDGHV DSSHOVGH
PpWKRGHVQRWpHV$BVHW3DUDPHWHUVDILQGHPRGLILHUOHUHQGXJUDSKLTXHGHO¶DSSOLFDWLRQSRXUTX¶LO
FRUUHVSRQGH j VRQ pWDW 'XUDQW FHWWH SKDVH OH V\VWqPH HIIHFWXH pJDOHPHQW XQ UHQGX JUDSKLTXH
FRPPXQpPHQW DSSHOp IHHGEDFN &HOXLFL HVW ORFDO DX &'6 HW SHUPHW DX[ SLORWHV G¶DYRLU XQ UHWRXU
JUDSKLTXHLPPpGLDWFRUUHVSRQGDQWjFHVDFWLRQV1RXVSRXYRQVFLWHUFRPPHH[HPSOHOHGpSODFHPHQW
GXFXUVHXU ODPLVHHQpYLGHQFHGHVpOpPHQWV LQWHUDFWLIV ORUVTXHOHSLORWH OHVVXUYROHDYHF OHFXUVHXU
DSSHOp+LJKWOLJKWLQJRXHQFRUHGHVPRGLILFDWLRQVG¶DIILFKDJHGXUDQWXQHDWWHQWHGHYDOLGDWLRQG¶XQH
YDOHXUSDUO¶8$XQHDQLPDWLRQG¶HQIRQFHPHQWGHERXWRQORUVTXHFHOXLFLUHoRLWXQFOLFSURYHQDQWGH
O¶XWLOLVDWHXU«
͵Ǥʹ    ±  ° 

$ILQG¶rWUHDXWRULVpjRSpUHUDYHFGHVSDVVDJHUV WRXVOHVDYLRQVGRLYHQWREWHQLUXQFHUWLILFDWGH
QDYLJDELOLWp&HOXLFLHVWGpOLYUpSDUOHVDXWRULWpVGHQDYLJDELOLWpDpULHQQHHWJDUDQWLWODFRQIRUPLWpGH
O¶DYLRQDX[QRUPHVGHVpFXULWpLQWHUQDWLRQDOHVGpILQLHVSDUFHVPrPHVDXWRULWpVGHQDYLJDELOLWpDpULHQQH
/HVSULQFLSDOHVDJHQFHVGHQDYLJDELOLWpDpULHQQHVRQWO¶DJHQFHHXURSpHQQH($6$(XURSHDQ$YLDWLRQ
6DIHW\$JHQF\HWO¶DJHQFHDPpULFDLQH)$$)HGHUDO$YLDWLRQ$JHQF\&HVGHX[DJHQFHVGpILQLVVHQW
HW YpULILHQW O¶DSSOLFDWLRQ GHV H[LJHQFHV FRQFHUQDQW OD FRQFHSWLRQ GH O¶DYLRQ VRQ H[SORLWDWLRQ
FRPPHUFLDOHDLQVLTXHODIRUPDWLRQGHVSLORWHV$LQVLVLO¶RQUHSUHQGO¶H[HPSOHGHO¶$LUEXV$FHOXL
FLDGSURXYHUVDFRPSDWLELOLWpUHVSHFWLYHPHQWDYHFOHVQRUPHV&6($6$HW&)5
)$$  SRXU REWHQLU VRQ FHUWLILFDW GH QDYLJDELOLWp GH OD SDUW UHVSHFWLYHPHQW GH O¶($6$ HW GH
OD)$$
$ILQGHVDWLVIDLUHOHVH[LJHQFHVGHFHUWLILFDWLRQGHVDXWRULWpVGHQDYLJDELOLWpDpULHQQHGHVJURXSHV
GHWUDYDLORQWFUppGHVQRUPHVGHGpYHORSSHPHQWSRXUO¶DpURQDXWLTXH3DUPLFHVQRUPHVRQHQGLVWLQJXH
GHX[SDUWLFXOLqUHPHQWSHUWLQHQWHVSRXUOHGpYHORSSHPHQWGHVV\VWqPHVDYLRQLTXHVFULWLTXHVx /DQRUPH$536$(,QWHUQDWLRQDOTXLSURSRVHGHVPpWKRGHVSRXUOHGpYHORSSHPHQWGHV
V\VWqPHV DYLRQLTXHV WRXW HQ SUHQDQW HQ FRPSWH O¶HQVHPEOH GH O¶HQYLURQQHPHQW RSpUDWLRQQHO GH
O¶DYLRQHWGHVHVIRQFWLRQV(OOHGpILQLWDLQVLOHF\FOHGHFRQFHSWLRQHWGHYLHGHVV\VWqPHVDYLRQLTXHV
HQ SUHQDQW HQ FRPSWH OHV DVSHFWV GH YDOLGDWLRQ GHV H[LJHQFHV GHV DXWRULWpV GH FHUWLILFDWLRQ HW GH
YpULILFDWLRQGHFRQIRUPLWpGHVV\VWqPHVDYLRQVHWGHO¶DYLRQHQWLHUDYHFFHVH[LJHQFHVx /DQRUPH$536$(,QWHUQDWLRQDOTXLSURSRVHGHVPpWKRGHVSRXUpYDOXHUODVUHWpGH
IRQFWLRQQHPHQWGHVV\VWqPHVG¶XQDYLRQHQYXHGHVDFHUWLILFDWLRQ
&HV QRUPHV VRQW FRPSOpWpHV SDU G¶DXWUHV QRUPHV SOXV SUpFLVHV HW VSpFLILTXHV VXU OHV
UHFRPPDQGDWLRQVSRXUOHGpYHORSSHPHQWGHVORJLFLHOVDYLRQLTXHVWHOVTXHODQRUPH'2&57&$
HW (852&$( D DLQVL TXH VXU OHV UHFRPPDQGDWLRQV SRXU OH GpYHORSSHPHQW GHV pTXLSHPHQWV
PDWpULHOVWHOVTXHODQRUPH'257&$HW(852&$(&HVQRUPHVVRQWjDSSOLTXHUSDUOHV
IRXUQLVVHXUVGHORJLFLHOHWGHPDWpULHOHWQRQSDUO¶DYLRQQHXU,OH[LVWHpJDOHPHQWGHVUHFRPPDQGDWLRQV
VSpFLILTXHVDX[V\VWqPHVLQWHUDFWLIVWHOOHVTXHO¶$0&($6$*(1
1RXVSUpVHQWRQVSOXVHQGpWDLOGDQVOHVVRXVVHFWLRQVVXLYDQWHVOHVQRUPHVOHVSOXVSHUWLQHQWHVSDU
UDSSRUW DX WUDYDLO SUpVHQWp GDQV FHWWH WKqVH$LQVL OD VHFWLRQ  SUpVHQWH OD QRUPH &6 HW SDU
FRQVpTXHQW OHV H[LJHQFHV GH O¶($6$SRXU OD FHUWLILFDWLRQ GHV V\VWqPHV LQWHUDFWLIV /D VHFWLRQ 
SUpVHQWHODQRUPH'2&3RXUILQLUODVHFWLRQSUpVHQWHOHVVWDQGDUGVSRXUO¶DUFKLWHFWXUHGHV
V\VWqPHVLQIRUPDWLTXHVHPEDUTXpVGDQVOHVDYLRQVDSSHOpHDUFKLWHFWXUHPRGXODLUHDYLRQLTXHLQWpJUpH
Ǧ͸ͻ
/DQRUPH&6($6$GpFULWOHVVSpFLILFDWLRQVTXHOHVDYLRQQHXUVGRLYHQWUHVSHFWHUSRXU
OHVDYLRQVJURVSRUWHXUVSDUH[HPSOHO¶$LUEXV$DILQG¶REWHQLUOHXUFHUWLILFDWGHQDYLJDELOLWpGHOD
SDUWGHO¶($6$&HWWHQRUPHGRQQHpJDOHPHQWGHVPR\HQVGHSURXYHUODFRQIRUPLWpDX[VSpFLILFDWLRQV
GHPDQGpHVOHV$0&$FFHSWDEOH0HDQVRI&RPSOLDQFH
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV

&HWWHWKqVHWUDLWDQWGHODVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIVQRXVQRXVLQWpUHVVRQV
SDUWLFXOLqUHPHQWDX[SDUWLHV&6HW&6GHODQRUPH

)LJXUH&6H[WUDLWGHODQRUPH&6DPGW($6$)
/D&6 YRLU )LJXUH GRQQH OHV H[LJHQFHV G¶XQ SRLQW GH YXH GH OD FRQFHSWLRQ GHV
V\VWqPHVHWpTXLSHPHQWVGHVWLQpVjrWUHXWLOLVpVSDUOHVSLORWHVSRXUIDLUHYROHUHWQDYLJXHUO¶DYLRQ(OOH
LPSRVH TXH FHV V\VWqPHV GH FRQWU{OHFRPPDQGH GRLYHQW SHUPHWWUH DX SLORWH G¶DFFRPSOLU WRXWHV OHV
WkFKHVTX¶LODjHIIHFWXHUSRXUSLORWHUO¶DYLRQ/HVLQIRUPDWLRQVSUpVHQWpHVSDUFHVV\VWqPHVGRQQpHV
GHV V\VWqPHV DYLRQLTXHV HW WkFKHV DFFHVVLEOHV DX[ SLORWHV GRLYHQW O¶rWUH GH PDQLqUH FODLUH HW QRQ
DPELJH /HV WkFKHV SLORWHV GRLYHQW rWUH DFFHVVLEOHV HW XWLOLVDEOHV G¶XQH PDQLqUH FRKpUHQWH DYHF
O¶XUJHQFHODIUpTXHQFHHWODGXUpHGHODWkFKH3RXUILQLUOHFRPSRUWHPHQWGHVV\VWqPHVGHFRPPDQGH
HWFRQWU{OHGRLWrWUHSUpGLFWLIHWQRQDPELJXHW LOVGRLYHQWSHUPHWWUHDX[SLORWHVGHJpUHU OHVHUUHXUV
SRXYDQWVXUYHQLUGXUDQWO¶XWLOLVDWLRQGHWHOVV\VWqPHV

)LJXUH&6H[WUDLWGHODQRUPH&6DPGW($6$)
/D&6YRLU)LJXUHGRQQHOHVH[LJHQFHVGHVUHWpGHIRQFWLRQQHPHQWSRXUWRXVOHV
V\VWqPHVDYLRQLTXHV(OOH LPSRVHGHJDUDQWLU OH IRQFWLRQQHPHQWFRUUHFWHQYROGH WRXV OHV V\VWqPHV
DYLRQLTXHV FULWLTXHV F¶HVWjGLUH OHV V\VWqPHV GRQW OH G\VIRQFWLRQQHPHQW GLPLQXHUDLW OD VpFXULWp
LQQRFXLWp VDIHW\ GH O¶DYLRQ 'H ODPrPHPDQLqUH FHWWH QRUPH LPSRVH GH JDUDQWLU TXH OHV DXWUHV
V\VWqPHVDYLRQLTXHVQHSXLVVHQWSDVDIIHFWHUOHFRPSRUWHPHQWGHVV\VWqPHVFULWLTXHV&HWWHQRUPHGRQQH
pJDOHPHQWGHVREMHFWLIVGHSUREDELOLWpG¶RFFXUUHQFHGHVGpIDLOODQFHVHQIRQFWLRQGHOHXUVpYpULWpx 7RXWH GpIDLOODQFHFDWDVWURSKLTXH GRLW rWUH H[WUrPHPHQW LPSUREDEOH HW QH GRLW SDV GpFRXOHU GH OD
GpIDLOODQFHG¶XQVHXOV\VWqPHFHGHUQLHUFULWqUHHVWDSSHOpIDLOVDIHx 7RXWHGpIDLOODQFHGDQJHUHXVHGRLWrWUHWUqVLPSUREDEOH
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

x 7RXWHGpIDLOODQFHPDMHXUHGRLWrWUHLPSUREDEOH
&HVREMHFWLIVVRQWGpILQLVGDQVO¶$0&($6$)TXLIRXUQLWGHVPR\HQVGH
SURXYHUODFRQIRUPLWpDYHFOD&6

)LJXUH&ODVVLILFDWLRQGHVGpIDLOODQFHVH[WUDLWGHODQRUPH&6($6$)
$LQVLO¶$0&SURSRVHXQHFODVVLILFDWLRQGHVPRGHVGHGpIDLOODQFHVDYHFXQHpFKHOOHGH
FULWLFLWpjFLQTQLYHDX[HQIRQFWLRQGHOHXULPSDFWVXUO¶DYLRQYRLU)LJXUHx &DWDVWURSKLTXH&DWDVWURSKLF ODGpIDLOODQFHSHXWDPHQHUjGHQRPEUHXVHVSHUWHVKXPDLQHVHQ
SURYRTXDQWSDUH[HPSOHOHFUDVKGHO¶DYLRQx 'DQJHUHX[+D]DUGRXVODGpIDLOODQFHFUpHXQORXUGLPSDFWQpJDWLIVXUOHIRQFWLRQQHPHQWGHO¶DYLRQ
RXVRQFRQWU{OHSDUOHVSLORWHVHWSHXWDPHQHUjGHVEOHVVXUHVLPSRUWDQWHVFKH]OHVSDVVDJHUVx 0DMHXU 0DMRU OD GpIDLOODQFH UpGXLW GHPDQLqUH VLJQLILFDWLYH OD VpFXULWpLQQRFXLWp GH O¶DYLRQRX
DXJPHQWHGHPDQLqUHFRQVpTXHQWHOHWUDYDLOGHVSLORWHVHOOHSHXWDPHQHUjGHVSHUWHVGHFRQIRUWSRXU
OHVSDVVDJHUVSRXYDQWDOOHUMXVTX¶jGHVEOHVVXUHVEpQLJQHVx 0LQHXU0LQRUUpGXLWTXHOTXHSHXODVpFXULWpLQQRFXLWpGHO¶DYLRQRXDXJPHQWHXQSHXOHWUDYDLOGHV
SLORWHVHOOHSHXWDPHQHUjGHVJrQHVSK\VLTXHVSRXUOHVSDVVDJHUVWHOOHVTXHGHVWXUEXOHQFHVx 6DQVHIIHWVXUODVpFXULWpLQQRFXLWp1R6DIHW\(IIHFWODGpIDLOODQFHQ¶DDXFXQHIIHWVXUODVpFXULWp
LQQRFXLWpGHO¶DYLRQ
/¶$0& GpILQLW pJDOHPHQW OHV REMHFWLIV GH SUREDELOLWp G¶RFFXUUHQFH HQ IRQFWLRQ GH OD
VpYpULWpGHODGpIDLOODQFH&HVREMHFWLIVVRQWUpVXPpVGDQVOH7DEOHDX
6HYHULW\RIIDLOXUHFRQGLWLRQV 3UREDELOLW\RIIDLOXUHFRQGLWLRQ 4XDQWLWDWLYHSUREDELOLW\RIIDLOXUHFRQGLWLRQSHUIOLJKWKRXU
&DWDVWURSKLF ([WUHPHO\LPSUREDEOH 
+D]DUGRXV ([WUHPHO\UHPRWH 
0DMRU 5HPRWH 
0LQRU 3UREDEOH 
1R6DIHW\(IIHFW 1RSUREDELOLW\UHTXLUHPHQW 1RSUREDELOLW\UHTXLUHPHQW
7DEOHDX5HODWLRQHQWUHODVpYpULWpHWODSUREDELOLWpG¶RFFXUUHQFHGHVGpIDLOODQFHV 
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV

/DQRUPH&6SURSRVHpJDOHPHQWWRXWHXQHSDUWLHUHJURXSDQWGHVUHFRPPDQGDWLRQVVSpFLILTXHV
DX[V\VWqPHVLQWHUDFWLIVO¶$0&($6$*(1
/¶$0&GRQQHQRWDPPHQWGHVWkFKHVHWPR\HQVSRXUSURXYHUODFRQIRUPLWpGHVV\VWqPHV
LQWHUDFWLIV j OD &6 HQ GRQQDQW GHV UHFRPPDQGDWLRQV VXU OD SUpVHQWDWLRQ GH O¶LQIRUPDWLRQ
O¶XWLOLVDWLRQGHVFRXOHXUVODJHVWLRQGHO¶LQIRUPDWLRQHWOHVPR\HQVG¶LQWHUDFWLRQDYHFO¶pTXLSDJH&HV
UHFRPPDQGDWLRQVVRQWjFRPSOpWHUDYHFO¶$0&($6$)
3RXUVDWLVIDLUHOHVH[LJHQFHVGHOD&6O¶$0&SURSRVHWURLVPR\HQVSULQFLSDX[x /¶LGHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFHGXV\VWqPHLQWHUDFWLI/HVGpIDLOODQFHVSRVVLEOHVFRQFHUQHQW
OD SHUWH HW OHV G\VIRQFWLRQQHPHQWV HQ YDOHXU DSSHOpV HUURQpHV GHV IRQFWLRQV G¶DIILFKDJH HW GH
FRQWU{OHx /DGHVFULSWLRQGHVHIIHWVGHFHVGpIDLOODQFHVVXUOHSLORWDJHGHO¶DYLRQODFKDUJHGHWUDYDLOGHVSLORWHV
,OHVWLPSRUWDQWGHQRWHUTXHOHVHIIHWVGHVGpIDLOODQFHVGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHVRQW
GpSHQGDQWVGHQRPEUHX[IDFWHXUVWHOVTXHOHVFRPSpWHQFHVGXSLORWHODSKDVHGHYRO«x /D SURSRVLWLRQ GH PR\HQV G¶DWWpQXDWLRQ GHV GpIDLOODQFHV 'DQV FH FDV LO V¶DJLW GH GpFULUH GHV
PpFDQLVPHVGHVUHWpGHIRQFWLRQQHPHQWSHUPHWWDQWGHWUDLWHURXUpGXLUHOHVHIIHWVGHVGpIDLOODQFHVHW
OHXUVpYpULWp
(QILQLOHVWLPSRUWDQWGHUDSSHOHUTXHO¶$0&WUDLWHGHVV\VWqPHVLQWHUDFWLIVGHO¶DYLRQTXL
RQWSRXUYRFDWLRQG¶rWUHXWLOLVpVSDUOHVSLORWHVGHO¶DYLRQ,OHVWGRQFLPSRUWDQWGHQHSDVQpJOLJHUOH
FRPSRVDQW KXPDLQ GX V\VWqPH LQWHUDFWLI 3RXU FHOD O¶$0&  UHFRPPDQGH GH GRFXPHQWHU OHV
DVSHFWVSHUIRUPDQFHVGHO¶XWLOLVDWHXUORUVGXGpYHORSSHPHQWGXV\VWqPH,OV¶DJLWGRQFGHGRFXPHQWHUx /D FKDUJH GH WUDYDLO GHV SLORWHV TXH O¶DYLRQ VRLW HQ IRQFWLRQQHPHQW VWDQGDUG RX HQ PRGH GH
IRQFWLRQQHPHQWGpJUDGpSDUH[HPSOHORUVGHODUpFHSWLRQG¶XQHDODUPHx /HWHPSVGHIRUPDWLRQQpFHVVDLUHDX[SLORWHVSRXUVHIDPLOLDULVHUDYHFOHV\VWqPHx /HVULVTXHVSRWHQWLHOVG¶HUUHXUGHVSLORWHV
Ǧͷͽ;
/DQRUPH'2&57&$HW(852&$(DHVWXQVWDQGDUGSRXUOHGpYHORSSHPHQWORJLFLHO
GDQVOHGRPDLQHGHO¶DpURQDXWLTXH6RQEXWHVWGHGRQQHUGHVGLUHFWLRQVSRXUODSURGXFWLRQGHORJLFLHO
SRXUOHVpTXLSHPHQWVDYLRQV3RXUFHODHOOHSURSRVHGHVREMHFWLIVjDWWHLQGUHWRXWDXORQJGXF\FOHGH
YLHGXORJLFLHODLQVLTXHGHVWkFKHVSRXUOHVDWWHLQGUHHWGHVPR\HQVSRXUSURXYHUTX¶LOVRQWELHQpWp
DWWHLQWV
3OXVSUpFLVpPHQW ODQRUPH'2&V¶DSSXLHj OD IRLV VXU OHSURFHVVXVGHGpYHORSSHPHQWGHV
V\VWqPHVGHODQRUPH$536$(,QWHUQDWLRQDOHWVXUO¶DQDO\VHGHVUHWpGHIRQFWLRQQHPHQW
GHV V\VWqPHV GH OD QRUPH $53  6$( ,QWHUQDWLRQDO  SRXU GpILQLU GHV SURFHVVXV GH
GpYHORSSHPHQWSRXUOHORJLFLHOFRXYUDQWWRXWVRQF\FOHGHYLHx /HSURFHVVXVGHSODQLILFDWLRQTXLGpILQLWHWFRRUGRQQHOHVDFWLYLWpVGHVSURFHVVXVGHGpYHORSSHPHQW
HWG¶LQWpJUDWLRQSRXUXQORJLFLHOx /HSURFHVVXVGHGpYHORSSHPHQWTXLSHUPHWODFUpDWLRQGXORJLFLHOLOFRPSUHQGpWDSHV
R /DSKDVHG¶DQDO\VHGHVH[LJHQFHV6:5HTXLUHPHQW3URFHVVTXLSURGXLWOHVH[LJHQFHVGH
KDXW QLYHDX LQFOXDQW OHV H[LJHQFHV IRQFWLRQQHOOHV HW QRQIRQFWLRQQHOOHV WHOOHV TXH OHV
H[LJHQFHVGHVUHWpGHIRQFWLRQQHPHQW
R /DSKDVHGHGHVLJQ6:'HVLJQ3URFHVVTXLSHUPHWGHUDIILQHUOHVH[LJHQFHVGHKDXWQLYHDX
HQ XQH DUFKLWHFWXUH ORJLFLHOOH HW GHV H[LJHQFHV EDV QLYHDX TXL SRXUURQW rWUH XWLOLVpHV
GLUHFWHPHQWSRXUOHFRGDJH
R /DSKDVHGHFRGDJH6:&RGLQJ3URFHVVTXLSHUPHWODPLVHHQ°XYUHGXFRGHVRXUFHj
SDUWLUGHO¶DUFKLWHFWXUHORJLFLHOOHHWGHVH[LJHQFHVGHEDVQLYHDX
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

R /DSKDVHG¶LQWpJUDWLRQ,QWHJUDWLRQ3URFHVVTXLSHUPHWGHFUpHUOHORJLFLHOH[pFXWDEOHHW
GHOHOLHUDXV\VWqPHLQWpJUpx /HV SURFHVVXV LQWpJUDX[ TXL SHUPHWWHQW G¶DVVXUHU OD FRQIRUPLWp GX ORJLFLHO ,OV FRPSUHQQHQW OD
YpULILFDWLRQODYDOLGDWLRQODJHVWLRQGHFRQILJXUDWLRQO
DVVXUDQFHTXDOLWpHWODFRRUGLQDWLRQSRXUOD
FHUWLILFDWLRQ
/D)LJXUHSUpVHQWHO¶LQWpJUDWLRQGHVSURFHVVXVGHGpYHORSSHPHQWORJLFLHOGpILQLVSDUODQRUPH
'2&DYHFOHVSURFHVVXVGHGpYHORSSHPHQWHWG¶DQDO\VHVGHODQRUPH$53HWGHODQRUPH
$53
ŝƌĐƌĂĨƚΘ^ǇƐƚĞŵ
ĞǀĞůŽƉŵĞŶƚ
WƌŽĐĞƐƐ
^ĂĨĞƚǇƐƐĞƐƐŵĞŶƚ
WƌŽĐĞƐƐ
^tZĞƋƵŝƌĞŵĞŶƚƐ
WƌŽĐĞƐƐ
^tĞƐŝŐŶWƌŽĐĞƐƐ
^tŽĚŝŶŐWƌŽĐĞƐƐ
/ŶƚĞŐƌĂƚŝŽŶWƌŽĐĞƐƐ
^ǇƐƚĞŵĞǀĞůŽƉĞŵĞŶƚ
WƌŽĐĞƐƐĞƐ;ZWϰϳϱϰͿ
^ĂĨĞƚǇƐƐĞƐƐŵĞŶƚWƌŽĐĞƐƐĞƐ
;ZWϰϳϲϭͿ
^ŽĨƚǁĂƌĞĞǀĞůŽƉĞŵĞŶƚ
WƌŽĐĞƐƐĞƐ;KͲϭϳϴͿ
ŚĂŶŐĞ
ƌĞƋƵĞƐƚƐ
ŚĂŶŐĞ
ƌĞƋƵĞƐƚƐ
ŚĂŶŐĞ
ƌĞƋƵĞƐƚƐ
ŚĂŶŐĞ
ƌĞƋƵĞƐƚƐ
ŚĂŶŐĞ
ƌĞƋƵĞƐƚƐ
^ŽĨƚǁĂƌĞĂƌĐŚŝƚĞĐƚƵƌĞΘ
ůŽǁͲůĞǀĞůƌĞƋƵŝƌĞŵĞŶƚƐ
^ǇƐƚĞŵƌĞƋƵŝƌĞŵĞŶƚƐ
ĂůůŽĐĂƚŝŽŶƚŽƐŽĨƚǁĂƌĞ
,ŝŐŚͲůĞǀĞů
ƌĞƋƵŝƌĞŵĞŶƚƐ
&ƵŶĐƚŝŽŶ͕ĨĂŝůƵƌĞĂŶĚ
ƐĂĨĞƚǇŝŶĨŽƌŵĂƚŝŽŶ
^ŽƵƌĐĞĂŶĚ
ŽďũĞĐƚĐŽĚĞ
/ŶƚĞŐƌĂƚĞĚ
ĞǆĞĐƵƚĂďůĞ

)LJXUH3URFHVVXVGHGpYHORSSHPHQWORJLFLHOGHODQRUPH'2&
(QSOXVGHVGLUHFWLRQVSURSRVpHVSRXUOHSURFHVVXVGHGpYHORSSHPHQWORJLFLHOODQRUPH'2&
PHWO¶DFFHQWVXUOHVDVSHFWVVpFXULWpLQQRFXLWpVDIHW\GXORJLFLHODILQGHSRXYRLUJDUDQWLUVDVUHWpGH
IRQFWLRQQHPHQW/DGpPDUFKHSURSRVpHUHSRVHVXUXQSURFHVVXVG¶DQDO\VHGHODVpFXULWpLQQRFXLWpGHV
V\VWqPHVFRPPHFHOXLSURSRVpSDU ODQRUPH$53&HSURFHVVXVTXL UHSRVHVXUGHVpWXGHVGH
ULVTXHV SUpOLPLQDLUHV DXWDQW IRQFWLRQQHOOHV TX¶DUFKLWHFWXUDOHV FRQVLVWH j DQDO\VHU OHV IRQFWLRQV HW
O¶DUFKLWHFWXUH GHV V\VWqPHV DYLRQLTXHV GH PDQLqUH j LGHQWLILHU OHXUV PRGHV GH GpIDLOODQFH HW OHXUV
SRWHQWLHOVHIIHWVVXUO¶DYLRQ
3RXUSRXYRLUJDUDQWLUODVUHWpGHIRQFWLRQQHPHQWGXORJLFLHOHQIRQFWLRQGHVRQQLYHDXGHFULWLFLWp
ODQRUPH'2&GpILQLWFLQTQLYHDX[G¶DVVXUDQFHFODVVpVVXUXQHpFKHOOHDSSHOpH'$/'HYHORSPHQW
$VVXUDQFH/HYHODOODQWGH$j(&HWWHpFKHOOHV¶DOLJQHVXUOHVQLYHDX[GHVpYpULWpGHVGpIDLOODQFHV
GpILQLVSDUODQRUPH$0&$LQVL OHQLYHDX'$/$FRUUHVSRQGDQWDXQLYHDXGHGpIDLOODQFH
FDWDVWURSKLTXHHWOHQLYHDX'$/(DXQLYHDXVDQVHIIHWVXUODVpFXULWpLQQRFXLWp/H7DEOHDXUpVXPH
OHV FRUUHVSRQGDQFHV HQWUH OHV QLYHDX[ GH FULWLFLWp GHVPRGHV GH GpIDLOODQFH GH O¶$0& OHV
QLYHDX[GH'$/GpILQLVSDUODQRUPH'2&HWOHVREMHFWLIVTXDQWLWDWLIVHQWHUPHVGHSUREDELOLWpGH
GpIDLOODQFHSDUKHXUHGHYROGHO¶DYLRQ
,O HVW LPSRUWDQW GH QRWHU TXH OHV V\VWqPHV SRXYDQW SURYRTXHU GHV GpIDLOODQFHV FDWDVWURSKLTXHV
QpFHVVLWHQWHQSOXVGXQLYHDX'$/$ODFRXYHUWXUHGXFULWqUHIDLOVDIH&HFULWqUHLPSRVHTX¶DXFXQH
SDQQH VLPSOH QH SXLVVH FRQGXLUH j XQH GpIDLOODQFH FDWDVWURSKLTXH 3RXU DWWHLQGUH FHW REMHFWLI OHV
V\VWqPHVDYLRQLTXHVVRQWJpQpUDOHPHQWGpYHORSSpVHQD\DQWUHFRXUVjODUHGRQGDQFHHWjODWROpUDQFH
DX[IDXWHV
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV

6HYHULW\RIIDLOXUHFRQGLWLRQV '$/OHYHO 4XDQWLWDWLYHSUREDELOLW\RIIDLOXUHFRQGLWLRQSHUIOLJKWKRXU
&DWDVWURSKLF $)DLO6DIH 
+D]DUGRXV % 
0DMRU & 
0LQRU ' 
1R6DIHW\(IIHFW ( 1RSUREDELOLW\UHTXLUHPHQW
7DEOHDX/HVQLYHDX[GHFULWLFLWp'$/HWREMHFWLIVTXDQWLWDWLIV 
%LHQTXHODQRUPH'2&QHO¶LPSRVHSDVHOOHUHFRPPDQGHIRUWHPHQWG¶XWLOLVHUGHVVWUDWpJLHV
GHSUpYHQWLRQGHVIDXWHVORUVGXGpYHORSSHPHQW$LQVLHOOHUHFRPPDQGHSDUH[HPSOHO¶XWLOLVDWLRQGH
PpWKRGHVIRUPHOOHVTXLVRQWGHVWHFKQLTXHVGHVSpFLILFDWLRQGpYHORSSHPHQWHWYpULILFDWLRQGXORJLFLHO
IRQGpHVVXUGHVSUHXYHVPDWKpPDWLTXHV/¶XWLOLVDWLRQGHFHVPpWKRGHVSHXWSDUWLFLSHUDX[HIIRUWVGH
ILDELOLVDWLRQGXORJLFLHOFDUHOOHVSHUPHWWHQWGHGpFULUHGHPDQLqUHQRQDPELJHOHVH[LJHQFHVGXORJLFLHO
DLQVLTXHODYpULILFDWLRQGHO¶H[DFWLWXGHHWODFRKpUHQFHGXORJLFLHOSDUUDSSRUWjFHVVSpFLILFDWLRQV/HV
PpWKRGHV IRUPHOOHV SHXYHQW rWUH DSSX\pHV SDU XQ GpYHORSSHPHQW SDU OHV PRGqOHV GX ORJLFLHO /HV
UHFRPPDQGDWLRQVSRXUO¶XWLOLVDWLRQGHVPpWKRGHVIRUPHOOHVGDQVOHF\FOHGXGpYHORSSHPHQWORJLFLHORQW
pWpVWDQGDUGLVpHVGDQVXQVXSSOpPHQWjODQRUPH'2&ODQRUPH'257&$HW(852&$(
F'HODPrPHPDQLqUHOHVUHFRPPDQGDWLRQVSRXUO¶LQWpJUDWLRQGXGpYHORSSHPHQWSDUOHVPRGqOHV
GDQVOHF\FOHGHYLHGXGpYHORSSHPHQWORJLFLHORQWpWpVWDQGDUGLVpHVGDQVXQVXSSOpPHQWjODQRUPH'2
&ODQRUPH'257&$HW(852&$(E
ǯ±±
'HSXLV OHV DQQpHV  O¶LQIRUPDWLTXH HPEDUTXpH GDQV OHV DYLRQV UHSRVH VXU XQH DUFKLWHFWXUH
PRGXODLUH DSSHOpH DYLRQLTXH PRGXODLUH LQWpJUpH RX ,0$ SRXU ,QWHJUDWHG 0RGXODU $YLRQLFV
3ULVD]QXN&HWWHDUFKLWHFWXUHUHSRVHVXUOHSDUWDJHGHVUHVVRXUFHVGHFDOFXOHWGHFRPPXQLFDWLRQV
HQWUHOHVIRQFWLRQVHWHVWGpILQLHSDUOHVWDQGDUG$5,1&$((&8QGHVSULQFLSDX[DYDQWDJHV
G¶XQHWHOOHDUFKLWHFWXUHHVWTX¶HOOHSHUPHWGHIDFLOLWHUODUHGRQGDQFHGHVFRPSRVDQWVLQIRUPDWLTXHVDLQVL
TXH OHXU UHFRQILJXUDWLRQ HQ FDV GH GpIDLOODQFH (OOH SHUPHW pJDOHPHQW GH GLPLQXHU OH SRLGV OD
FRQVRPPDWLRQGHO¶DYLRQHWOHVFRWVGHGpYHORSSHPHQWHWGHPDLQWHQDQFHGHO
LQIRUPDWLTXHHPEDUTXpH
/¶DUFKLWHFWXUHGX&'6SUpVHQWpHHQVHFWLRQUHVSHFWHFHWWHDUFKLWHFWXUH

)LJXUH$UFKLWHFWXUHGpILQLHSDUOHVWDQGDUG$5,1& $((&
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

/H VWDQGDUG$5,1& VSHFLILFDWLRQ  $((&GpILQLW OH FRPSRUWHPHQW HW O¶LQWHUIDFH GHV
V\VWqPHVG¶H[SORLWDWLRQWHPSVUpHOHPEDUTXpVGDQVO¶DYLRQLTXH,OGpILQLWXQHLQWHUIDFHTXLSHUPHW OH
GpYHORSSHPHQW HQ SDUDOOqOH GH SOXVLHXUV FRPSRVDQWV SDU GHV FRQVWUXFWHXUV GLIIpUHQWV WRXW HQ
JDUDQWLVVDQWXQVXSSRUWFRPPXQSRXUFHVFRPSRVDQWV3ULVD]QXN/HSULQFLSDODYDQWDJHGHFH
VWDQGDUGHVWTX¶LOGpILQLWGHVSDUWLWLRQVYRLU)LJXUHDVVXUDQWO¶H[pFXWLRQGHSOXVLHXUVDSSOLFDWLRQV
VXUXQHPrPHSODWHIRUPHPDWpULHOOH8QHSDUWLWLRQHVWXQH]RQHGHPpPRLUHSURWpJpHjTXLDpWpDIIHFWpH
XQHWUDQFKHGHWHPSVUpSpWpHSpULRGLTXHPHQWSHQGDQWODTXHOOHHOOHHVWODVHXOHjSRXYRLUV¶H[pFXWHUVXU
ODSODWHIRUPH/HVWDQGDUG$5,1&SHUPHWDYHFFHWWHGpILQLWLRQGHVSDUWLWLRQV O¶DSSOLFDWLRQDX[
V\VWqPHVDYLRQLTXHVGHVFRQFHSWVGHVpJUpJDWLRQVSDWLDOHHWWHPSRUHOOHpJDOHPHQWDSSHOpV7637LPH
DQG6SDFH3DUWLRQLQJ5XVKE\
/DVpJUpJDWLRQVSDWLDOHLPSRVHOHFRQILQHPHQWGHODPpPRLUHG¶XQHDSSOLFDWLRQ$LQVLXQHSDUWLWLRQ
$5,1&QHSHXWSDVPRGLILHUODPpPRLUHG¶XQHDXWUHSDUWLWLRQ/DVpJUpJDWLRQWHPSRUHOOHLPSRVH
TX¶jFKDTXHSDUWLWLRQHVWDIIHFWpHXQHWUDQFKHGHWHPSVXQLTXHFHTXLSHUPHWG¶LPSRVHUXQSDUWDJHGHV
UHVVRXUFHVGpWHUPLQLVWHHQWUHOHVGLIIpUHQWHVSDUWLWLRQV/¶DSSOLFDWLRQGHFHVGHX[SULQFLSHVJDUDQWLWOH
FRQILQHPHQWGHVSDUWLWLRQV&¶HVWjGLUHTX¶DXFXQHSURSDJDWLRQQ¶HVWSRVVLEOHG¶XQHSDUWLWLRQjO¶DXWUH
'H SOXV OH VWDQGDUG $5,1&  GpILQLW pJDOHPHQW GHV PR\HQV GH FRPPXQLFDWLRQ HQWUH OHV
GLIIpUHQWHVSDUWLWLRQV2QGLVWLQJXHDLQVLGHX[PR\HQVGHFRPPXQLFDWLRQGLIIpUHQWVx /HTXHXLQJLOSHUPHWODFRPPXQLFDWLRQSDUTXHXH),)2)LUVW,Q)LUVW2XW&RQFUqWHPHQWLOSHUPHW
O¶HQYRLGHSOXVLHXUVPHVVDJHVHQILOHG¶DWWHQWHSDUODSDUWLWLRQpPHWWULFHGHPDQLqUHjFHTXHOHSUHPLHU
PHVVDJHHQYR\pVRLWOHSUHPLHUPHVVDJHOX/DOHFWXUHG¶XQPHVVDJHSDUODSDUWLWLRQUpFHSWULFHHVW
HIIDoDQWHHOOHOLEqUHO¶HVSDFHPpPRLUHGHFHPHVVDJHGDQVODILOHG¶DWWHQWHTXLSHXWDORUVUHFHYRLUXQ
QRXYHDXPHVVDJH$XFXQPHVVDJHQHSHXWrWUHHIIDFpDYDQWG¶DYRLUpWpOXSDUODSDUWLWLRQUpFHSWULFHx /HVDPSOLQJLOSHUPHWODFRPPXQLFDWLRQSDUWDEOHDX&RQFUqWHPHQWODFRPPXQLFDWLRQFRPSUHQG
XQXQLTXHHVSDFHPpPRLUHTXLSHXWrWUHYXFRPPHXQWDEOHDXQRLUORUVTXHODSDUWLWLRQpPHWWULFH
HQYRLHXQPHVVDJHFHOXLFLHIIDFHFHTXLSRXYDLWrWUHFRQWHQXGDQV OH WDEOHDXSUpFpGHPPHQW/D
OHFWXUHSDUODSDUWLWLRQUpFHSWULFHQ¶HVWSDVHIIDoDQWH
$LQVL OD FRPPXQLFDWLRQ SDU TXHXLQJ HVW SDUWLFXOLqUHPHQW DGDSWpH SRXU O¶HQYRL GH PHVVDJHV
PXOWLSOHV GDQV OH FDV R LOV VRQW WRXV LPSRUWDQWV SDU H[HPSOH GHV FRPPDQGHV j HIIHFWXHU SDU XQ
V\VWqPH/DFRPPXQLFDWLRQSDUVDPSOLQJ TXDQW j HOOH HVW SDUWLFXOLqUHPHQW DGDSWpHSRXU O¶HQYRLGH
PHVVDJHV R VHXOH OD GHUQLqUH YDOHXU HVW LPSRUWDQWH SDU H[HPSOH ODPLVH j MRXU GH OD YDOHXU G¶XQ
FDSWHXU
3RXUFRQFOXUHOHVWDQGDUG$5,1&HVWSDUWLFXOLqUHPHQWLQWpUHVVDQWSRXUO¶DSSURFKHSUpVHQWpH
GDQV FHWWH WKqVH FDU LO GpILQLW OHV SULQFLSHV GH VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOH SRXU OHV V\VWqPHV
LQIRUPDWLVpVGDQVO¶DYLRQLTXH,OSHUPHWGRQFODGpILQLWLRQGH]RQHVGHFRQILQHPHQWHQWUHOHVTXHOOHVOD
SURSDJDWLRQGHIDXWHVQ¶HVWSDVSRVVLEOHOHVUHQGDQWDLQVLSDUWLFXOLqUHPHQWDGDSWpHVDX[SULQFLSHVGH
WROpUDQFHDX[IDXWHVSUpVHQWpVHQVHFWLRQ
͵Ǥ͵ ð±
/HVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGDQVOHFRFNSLWRQWEHDXFRXSpYROXpVFHVGHUQLqUHVDQQpHV
$LQVLOHVFRFNSLWVRQWSXSDVVHUGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHDQDORJLTXHVROHVFRPPDQGHV
pWDLHQWHIIHFWXpHVjO¶DLGHGHERXWRQVSRXVVRLUVHWURWDWLIVHWOHVDIILFKDJHVjO¶DLGHGHMDXJHVPpFDQLTXHV
HW G¶LQVWUXPHQWV pOHFWURPDJQpWLTXHV DX[ JODVV FRFNSLWV R OHV LQIRUPDWLRQV SURYHQDQW GH SOXVLHXUV
V\VWqPHVDYLRQLTXHVSHXYHQWrWUHUHJURXSpHVVXUXQPrPHpFUDQPDLVROHVFRPPDQGHVVHIRQWJUkFH
jGHVERXWRQVSK\VLTXHVVDQVLQWpJUDWLRQGHVHQWUpHVHWVRUWLHV/DGHUQLqUHJpQpUDWLRQGHFRFNSLWVOHV
FRFNSLWVLQWHUDFWLIVLQWqJUHXQ&'6ROHVSLORWHVSHXYHQWLQWHUDJLUGLUHFWHPHQWVXUXQFHUWDLQQRPEUH
G¶DSSOLFDWLRQVLQWHUDFWLYHVUHVSHFWDQWOHVWDQGDUG$5,1&YLDXQGLVSRVLWLIGHFODYLHUHWVRXULV
/HV H[LJHQFHV GH VUHWp GH IRQFWLRQQHPHQW SRXU OD FHUWLILFDWLRQ GHV DYLRQV LPSRVHQW TXH OHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OH VRLHQWFRQVWUXLWVDYHF OHPrPHQLYHDXGH'$/TXH OHVV\VWqPHV
TX¶LOVSHUPHWWHQWGHFRPPDQGHU$LQVLOHVV\VWqPHVFULWLTXHVQpFHVVLWDQWXQQLYHDXG¶DVVXUDQFH'$/
$RX'$/%GRLYHQWrWUHFRPPDQGpVHWFRQWU{OpVSDUGHVV\VWqPHVLQWHUDFWLIVGpYHORSSpVDXQLYHDX
&KDSLWUH&RQWH[WHDSSOLFDWLIOHVFRFNSLWVLQWHUDFWLIV

'$/$RX'$/%/HVV\VWqPHVGHFRPPDQGHHWFRQWU{OHKLVWRULTXHVDQDORJLTXHVHWJODVVFRFNSLWV
VRQW GHSXLV ORQJWHPSV GpYHORSSpV HQ LQWpJUDQW GHVPpFDQLVPHV GH WROpUDQFH DX[ IDXWHV WHOV TXH OH
&20021 7UDYHUVH /DFD]H HW 6RX\ULV  TXL SHUPHWWHQW G¶DWWHLQGUH OH QLYHDX G¶DVVXUDQFH
VRXKDLWp'$/$RX'$/%DLQVLTXHOHFULWqUHIDLOVDIH
¬O¶KHXUHDFWXHOOHOHVV\VWqPHVLQWHUDFWLIVQHVRQWXWLOLVpVTXHSRXUODFRPPDQGHHWOHFRQWU{OHGH
V\VWqPHVDYLRQLTXHVQRQFULWLTXHVF¶HVWjGLUHGHVV\VWqPHVGRQWODGpIDLOODQFHQ¶DXUDSDVG¶LPSDFW
VXSpULHXUj0DMHXUVHORQODFODVVLILFDWLRQGHO¶$53HWOD'2&&HVV\VWqPHVLQWHUDFWLIVVRQW
GRQFGpYHORSSpVjO¶KHXUHDFWXHOOHjXQQLYHDXGHGpYHORSSHPHQWPD[LPDO'$/&,OHVWLPSRUWDQWGH
QRWHUTXHFHVUHVWULFWLRQVQHFRQFHUQHQWTXHODSDUWLHLQWHUDFWLYHGXFRFNSLW
&HVUHVWULFWLRQVVRQWPLVHVHQpYLGHQFHSDUOD)LJXUHRQRXVSRXYRQVYRLUTXHFHUWDLQHV]RQHV
GX &'6 VRQW QRQLQWHUDFWLYHV O¶XWLOLVDWLRQ GX FXUVHXU \ HVW LPSRVVLEOH HW LQWHUGLWH (Q HIIHW OHV
DSSOLFDWLRQVDIILFKpHVVXUFHV]RQHVVRQWXQLTXHPHQWGHVDSSOLFDWLRQVG¶DIILFKDJHG¶LQIRUPDWLRQ(OOHV
VRQWGpYHORSSpHVjODPDQLqUHGHVDSSOLFDWLRQVFKDUJpHVGHO¶DIILFKDJHGDQVOHVJODVVFRFNSLWVHWHOOHV
UHVSHFWHQW GRQF OHV QLYHDX[ G¶DVVXUDQFH '$/ $ RX '$/ % /HV ]RQHV HQFDGUpHV HQ YHUW VXU OD
)LJXUHUHSUpVHQWHQWOHV]RQHVRV¶DSSOLTXHQWOHVDSSOLFDWLRQVLQWHUDFWLYHVUHVSHFWDQWOHVWDQGDUG
$5,1&

)LJXUH=RQHVLQWHUDFWLYHVGDQVOH&'6GHO¶$LUEXV$
/¶LQGXVWULH DYLRQLTXH V¶LQWpUHVVH DFWXHOOHPHQW j OD SRVVLELOLWp GH FRPPDQGHU HW FRQWU{OHU GHV
V\VWqPHVDYLRQVFULWLTXHVJUkFHjO¶XWLOLVDWLRQGHVV\VWqPHVLQWHUDFWLIVPRGHUQHVFRFNSLWVLQWHUDFWLIV
3RXUFHODLOHVWQpFHVVDLUHTXHOHGpYHORSSHPHQWGHFHVV\VWqPHVUpSRQGHDX[H[LJHQFHVGHVUHWpGH
IRQFWLRQQHPHQWGHSOXVKDXWQLYHDXGHVDXWRULWpVGHFHUWLILFDWLRQ,OHVWQpFHVVDLUHGRQFrWUHFDSDEOHGH
JDUDQWLUXQQLYHDXG¶DVVXUDQFHGHGpYHORSSHPHQWpTXLYDOHQWDXQLYHDX'$/$UHVSHFWDQWOHFULWqUHIDLO
VDIHSRXUFHVV\VWqPHVLQWHUDFWLIV,OV¶DJLWGRQFG¶DSSOLTXHUOHVPpWKRGHVHWRXWLOVFRQVHLOOpVSRXUOHV
V\VWqPHV DYLRQLTXHV FULWLTXHV j FHV V\VWqPHV LQWHUDFWLIV PHWWUH HQ SODFH GHV SURFHVVXV GH
GpYHORSSHPHQWGHV\VWqPHFULWLTXHSHUPHWWDQWGH V¶DVVXUHUGXIDLWG¶DYRLUXQ ORJLFLHO VDQVGpIDXWHW
G¶LQWpJUHUGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHVSRXUSHUPHWWUHG¶DWWHLQGUHOHVIDLEOHVSUREDELOLWpVGH
GpIDLOODQFHVVRXKDLWpHV
͵ǤͶ °
&HFKDSLWUHDSHUPLVGHPHWWUHHQpYLGHQFHOHVV\VWqPHVFLEOpVSDUODWKqVHOHVV\VWqPHVLQWHUDFWLIV
GHVFRFNSLWVG¶DYLRQVFLYLOV&HX[FLVRQWIRUWHPHQWFRQWUDLQWVSDUGHVH[LJHQFHVOLpHVjODFHUWLILFDWLRQ
GHO¶DYLRQ
/HXUDUFKLWHFWXUHORJLFLHOOHGRLWUHVSHFWHUOHVWDQGDUG$5,1&VSHFLILFDWLRQ&HOXLFLGpILQLWj
ODIRLVO¶LQWHUIDFHORJLFLHOOHGHVREMHWVLQWHUDFWLIVTXLSRXUURQWrWUHXWLOLVpVSDUOHVSLORWHVOHVZLGJHWV
OHSURWRFROHGHFRPPXQLFDWLRQHQWUHFHVZLGJHWVHWODSDUWLHORJLFLHOOHGHVV\VWqPHVDYLRQLTXHVTX¶LOV
SHUPHWWHQWGHFRQWU{OHUHWOHFRPSRUWHPHQWGHVV\VWqPHVLQWHUDFWLIVGDQVOHFRFNSLW
3DUWLHeWDWGHO¶DUWHWFRQWH[WH

/HXUGpYHORSSHPHQWGRLWUHVSHFWHUOHVH[LJHQFHVGHO¶($6$GpILQLHVGDQVODQRUPH&6SRXU
SRXYRLUrWUHFHUWLILpV3RXUFHODLOHVWQpFHVVDLUHGHVXLYUHOHVSURFHVVXVGHGpYHORSSHPHQWGpILQLVSDU
OHVQRUPHV$53HW$53DLQVLTXHODQRUPH'2&
/¶DUFKLWHFWXUHGHV V\VWqPHV LQIRUPDWLTXHV HPEDUTXpVGDQV O¶DYLRQHVW GpILQLHSDU OHV VWDQGDUGV
$5,1&HW/HVWDQGDUG$5,1&HVWSDUWLFXOLqUHPHQWLQWpUHVVDQWSRXUO¶DSSURFKHSUpVHQWpH
GDQV FHWWH WKqVH FDU LO GpILQLW OHV SULQFLSHV GH VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOH SRXU OHV V\VWqPHV
LQIRUPDWLVpV GDQV O¶DYLRQLTXH ,O SHUPHW OD GpILQLWLRQ GH ]RQHV GH FRQILQHPHQW HQWUH OHVTXHOOHV OD
SURSDJDWLRQGHIDXWHVQ¶HVWSDVSRVVLEOHOHVUHQGDQWDLQVLSDUWLFXOLqUHPHQWDGDSWpHVDX[SULQFLSHVGH
WROpUDQFHDX[IDXWHV
/HV V\VWqPHV LQWHUDFWLIV GRLYHQW rWUH GpYHORSSpV GHPDQLqUH j DWWHLQGUH XQ QLYHDX G¶DVVXUDQFH
pTXLYDOHQWjFHOXLGHVV\VWqPHVGRQWLOVSHUPHWWHQWG¶DVVXUHUOHFRQWU{OH/HVV\VWqPHVLQWHUDFWLIVVRQW
GpYHORSSpVjO¶KHXUHDFWXHOOHDYHFXQQLYHDXG¶DVVXUDQFH'$/&LOVQHVHUYHQWGRQFTX¶DXFRQWU{OHGHV
V\VWqPHV QRQFULWLTXHV /HV V\VWqPHV FULWLTXHV VRQW FRQWU{OpV JUkFH j GHV V\VWqPHV LQWHUDFWLIV
©KLVWRULTXHVªDQDORJLTXHVHWJODVVFRFNSLWVTXLUHVSHFWHQWGHVQLYHDX[G¶DVVXUDQFH'$/$HW'$/
% 3RXU SRXYRLU FRPPDQGHU HW FRQWU{OHU OHV V\VWqPHV FULWLTXHV GH O¶DYLRQ j O¶DLGH GHV V\VWqPHV
LQWHUDFWLIV LO HVW QpFHVVDLUH GHPHWWUH HQ SODFH GHVPpWKRGHVHWPR\HQV SRXU SHUPHWWUH G¶DVVXUHU j
WUDYHUVOHXUGpYHORSSHPHQWXQQLYHDXG¶DVVXUDQFHPD[LPDOOHQLYHDX'$/$DYHFOHUHVSHFWGXFULWqUH
IDLOVDIH
&H FKDSLWUH QRXV D GRQF SHUPLV GHPHWWUH HQ pYLGHQFH OHV FRQWUDLQWHV GRQW QRXV GHYURQV WHQLU
FRPSWHWRXWDXORQJGHFHWWHWKqVH$LQVLSRXUFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVVUVGH
IRQFWLRQQHPHQWHWXWLOLVDEOHVLOHVWQpFHVVDLUHx 4XHFHX[FLUHVSHFWHQWOHVWDQGDUG$5,1&x 4XHOHVXSSRUWVXUOHTXHOLOVVRQWH[pFXWpVUHVSHFWHOHVVWDQGDUGV$5,1&HWx 4XHOHXUGpYHORSSHPHQWUHVSHFWHOHVQRUPHV$53$53HW'2&x 4X¶LOVVRLHQWGpYHORSSpVSRXUUHVSHFWHUXQQLYHDXG¶DVVXUDQFHPD[LPDOOHQLYHDX'$/$DYHFOH
UHVSHFWGXFULWqUHIDLOVDIH

  
ʹǤ

&RQWHQXGHODSDUWLH
&HWWHGHX[LqPHSDUWLHSUpVHQWHO¶DSSURFKHJOREDOHTXHQRXVSURSRVRQVSRXUFRQFHYRLUHW
GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV VUV GH IRQFWLRQQHPHQW &HOOHFL HVW FRPSRVpH G¶XQH
DSSURFKH j EDVH GH PRGqOHV YLVDQW j UpDOLVHU GHV V\VWqPHV LQWHUDFWLIV ]pURGpIDXW HW G¶XQH
DUFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV
/H &KDSLWUH GpILQLW OH SpULPqWUH GHV WUDYDX[ TXH QRXV SUpVHQWRQV HQ GpWDLOODQW OHV
K\SRWKqVHVTXHQRXVDYRQVIDLWHVOHVPRGHVGHGpIDLOODQFHVTXHQRXVFKHUFKRQVjpYLWHUDLQVL
TXHOHPRGqOHGHIDXWHUHJURXSDQWOHVIDXWHVTXHQRXVSRXYRQVWUDLWHUJUkFHjO¶XWLOLVDWLRQGH
QRWUH DSSURFKH 1RXV GpILQLVVRQV HQVXLWH XQH DUFKLWHFWXUH JpQpULTXH IRQGpH VXU OH PRGqOH
DUFKLWHFWXUDO $5&+ SRXU OHV V\VWqPHV LQWHUDFWLIV DILQ G¶HQ GpWDLOOHU WRXV OHV FRPSRVDQWV
ORJLFLHOV3RXUILQLUQRXVSUpVHQWRQVOHVSULQFLSHVJpQpUDX[GHO¶DSSURFKHJOREDOH
/H &KDSLWUH GpILQLW XQH DSSURFKH j EDVH GH PRGqOHV SRXU OD FRQFHSWLRQ HW OH
GpYHORSSHPHQW GH V\VWqPHV LQWHUDFWLIV ]pURGpIDXW 3OXV FRQFUqWHPHQW QRXV SURSRVRQV GH
PRGpOLVHUWRXVOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIVjO¶DLGHG¶XQHQRWDWLRQIRUPHOOH
QRPPpH,&2
/H&KDSLWUHGpILQLWXQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHHWWROpUDQWHDX[IDXWHVSRXUOHV
V\VWqPHV LQWHUDFWLIV &HWWH DUFKLWHFWXUH HVW IRQGpH VXU O¶DSSOLFDWLRQ GX SULQFLSH GH OD
SURJUDPPDWLRQQDXWRWHVWDEOHjWRXVOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIV
/H&KDSLWUH SUpVHQWHGHVPR\HQV SRXU ODPLVH HQ°XYUH GH QRWUH DSSURFKHSRXU GHV
V\VWqPHVVUVGHIRQFWLRQQHPHQW1RXVSURSRVRQVSUHPLqUHPHQWO¶XWLOLVDWLRQG¶XQRXWLOSRXUOD
PRGpOLVDWLRQ GHV FRPSRVDQWV ORJLFLHOV DYHF OD QRWDWLRQ IRUPHOOH ,&2'HX[LqPHPHQW QRXV
SURSRVRQV XQH PLVH HQ °XYUH SRXU QRWUH DUFKLWHFWXUH WROpUDQWH DX[ IDXWHV IRQGpH VXU
O¶XWLOLVDWLRQ GH O¶RXWLO SRXU OD PRGpOLVDWLRQ HW G¶XQ VLPXODWHXU GH V\VWqPH G¶H[SORLWDWLRQ
DYLRQLTXH(QILQQRXVSURSRVRQVGHVSLVWHVSRXUODYDOLGDWLRQGHQRWUHDSSURFKH

6RPPDLUH
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$SSOLFDWLRQGHO¶DSSURFKHjQRWUHDUFKLWHFWXUH
,OOXVWUDWLRQVXUXQH[HPSOH
&RQFOXVLRQ
3DUWLH&RQWULEXWLRQV

 $UFKLWHFWXUH ORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHV LQWHUDFWLIV WROpUDQWV
DX[IDXWHV
$SSOLFDELOLWpGHVDUFKLWHFWXUHVGHWROpUDQFHDX[IDXWHVDX[FRPSRVDQWVLQWHUDFWLIV
&KRL[G¶XQHDUFKLWHFWXUHGHWROpUDQFHDX[IDXWHVDGDSWpHDXFRQWH[WHGHODWKqVH
$UFKLWHFWXUHORJLFLHOOHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV
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$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV
'HVRXWLOVSRXUODPLVHHQ°XYUHGHO¶DSSURFKH
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
&HFKDSLWUHGpILQLWOHVSULQFLSHVGHO¶DSSURFKHTXHQRXVSURSRVRQVSRXUFRQFHYRLUHWGpYHORSSHU
GHV V\VWqPHV LQWHUDFWLIV VUV GH IRQFWLRQQHPHQW 3RXU FHOD LO HVW WRXW G¶DERUG QpFHVVDLUH GH GpILQLU
O¶REMHFWLIFRQFUHWGHFHWWHDSSURFKHDLQVLTXHVRQSpULPqWUHHWOHVK\SRWKqVHVTXLGpILQLVVHQWO¶HQVHPEOH
GHVpOpPHQWV WUDLWpVHWFHX[TXL VRQWFRQVLGpUpVDXGHOjGHFH WUDYDLO ,O HVWpJDOHPHQWQpFHVVDLUHGH
GpILQLUOHVPRGHVGHGpIDLOODQFHTXHQRXVFKHUFKRQVjpYLWHUDYHFO¶DSSOLFDWLRQGHQRWUHDSSURFKHHWOH
PRGqOH GH IDXWHV TXH QRXV FRQVLGpURQV GDQV FHWWH WKqVH (QILQ LO HVW QpFHVVDLUH GH GpILQLU XQH
UHSUpVHQWDWLRQIRUPHOOHVRXVIRUPHG¶DUFKLWHFWXUHG¶XQV\VWqPHLQWHUDFWLIDILQGHGpILQLUOHVpOpPHQWV
ORJLFLHOVG¶XQV\VWqPHLQWHUDFWLIVXUOHVTXHOVQRXVSRXUURQVDSSOLTXHUQRWUHDSSURFKH1RXVSURSRVRQV
SRXUFHODXQHDUFKLWHFWXUHJpQpULTXHSRXU OHVV\VWqPHV LQWHUDFWLIVGRQWOHVFRPSRVDQWVSRXUURQWrWUH
XWLOLVpVSRXUODPLVHHQ°XYUHGHQRWUHDSSURFKH$\DQWGpILQLWRXVFHVSUpUHTXLVQRXVSRXYRQVDORUV
SUpVHQWHUQRWUHDSSURFKHIRQGpHVXUGHX[PpWKRGHVODSUHPLqUHSHUPHWWDQWODFRQFHSWLRQ]pURGpIDXW
GHV V\VWqPHV LQWHUDFWLIV HW OD VHFRQGHSHUPHWWDQW OD FRQFHSWLRQGH V\VWqPHV LQWHUDFWLIV WROpUDQWVDX[
IDXWHV
/DSUHPLqUHVHFWLRQGpILQLWOHSpULPqWUHFRXYHUWSDUFHWWHWKqVHHWOHVK\SRWKqVHVTXHQRXVIDLVRQV
SRXUGpILQLUOHVpOpPHQWVWUDLWpVHWFHX[VHWURXYDQWHQGHKRUVGXSpULPqWUH
/DGHX[LqPHVHFWLRQSUpVHQWHOHVPRGHVGHGpIDLOODQFHTXHQRXVFKHUFKRQVjpYLWHUHWOHPRGqOHGH
IDXWHVFRQVLGpUp
/DWURLVLqPHVHFWLRQSUpVHQWHXQHDUFKLWHFWXUHJpQpULTXHSRXUOHVV\VWqPHVLQWHUDFWLIVVXUODTXHOOH
QRXVQRXVDSSX\RQVSRXUDSSOLTXHUQRWUHDSSURFKH
(QILQ ODTXDWULqPHVHFWLRQSUpVHQWHQRWUHDSSURFKHSRXUFRQFHYRLUHWGpYHORSSHUGHV V\VWqPHV
LQWHUDFWLIVVUVGHIRQFWLRQQHPHQW
3DUWLH&RQWULEXWLRQV

ͶǤͳ ±°°
±°
/¶REMHFWLIGHFHWWHWKqVHHVWGHSURSRVHUGHVPpWKRGHVHWRXWLOVSHUPHWWDQWGHVSpFLILHUHWGpYHORSSHU
GHVV\VWqPHVLQWHUDFWLIVVUVGHIRQFWLRQQHPHQW ,OVSHUPHWWHQWGHJDUDQWLU OHERQIRQFWLRQQHPHQWHQ
RSpUDWLRQGH WHOV V\VWqPHVHWGRQQHQWGHVPR\HQVSRXU OHV GpYHORSSHUDYHFGHVQLYHDX[GH ILDELOLWp
pTXLYDOHQWVjFHX[GHVV\VWqPHVHPEDUTXpVFULWLTXHVWHOVTXHOHVFRPPDQGHVGHYROV
,QWHUIDFH
6\VWqPHLQWHUDFWLI
1R\DX
IRQFWLRQQHO
8WLOLVDWHXU

)LJXUH0RGqOHVLPSOLILpG
XQV\VWqPHLQWHUDFWLI 
1RXVQRXVLQWpUHVVRQVjODSDUWLHLQIRUPDWLTXHGHVV\VWqPHVLQWHUDFWLIVHWSOXVSDUWLFXOLqUHPHQWDX[
FRPSRVDQWVLQIRUPDWLTXHVUHVSRQVDEOHVGHVIRQFWLRQQDOLWpVLQWHUDFWLYHV&HVFRPSRVDQWVFRUUHVSRQGHQW
jODSDUWLHLQWHUIDFHGXPRGqOHVLPSOLILpGHVV\VWqPHVLQWHUDFWLIVUDSSHOpHQ)LJXUHRXHQFRUHDX[
SDUWLHV FRQWU{OHXU GH GLDORJXH LQWHUDFWLRQ ORJLTXH HW LQWHUDFWLRQ SK\VLTXH GX PRGqOH DUFKLWHFWXUDO
$5&+UDSSHOpHQ)LJXUHYRLUVHFWLRQ/HVHUUHXUVKXPDLQHVVRQWGRQFKRUVGXSpULPqWUHGH
QRWUHpWXGH
)XQFWLRQDO
&RUH
/RJLFDO
,QWHUDFWLRQ
3K\VLFDO
,QWHUDFWLRQ
'LDORJ
&RQWUROOHU
)XQFWLRQDO
$GDSWHU

)LJXUH0RGqOH$5&+G¶XQV\VWqPHLQWHUDFWLI 
&HSHQGDQWODVUHWpGHIRQFWLRQQHPHQWHWO¶XWLOLVDELOLWpVRQWOHVSURSULpWpVQRQIRQFWLRQQHOOHVOHV
SOXVLPSRUWDQWHVSRXUOHVV\VWqPHVTXHQRXVFRQVLGpURQVYRLUVHFWLRQ&HVGHX[SURSULpWpVpWDQW
RUWKRJRQDOHV LO HVW LPSRUWDQW GH V¶DVVXUHU TXH O¶DSSURFKH SURSRVpH Q¶LPSDFWH SDV O¶XWLOLVDELOLWp GX
V\VWqPH(QHIIHWXQHGLPLQXWLRQGHO¶XWLOLVDELOLWpGXV\VWqPHSRXUUDLWFUpHUXQHDXJPHQWDWLRQGHOD
FKDUJHGHWUDYDLOGHVSLORWHVHQRSpUDWLRQ1RXVDYRQVWUDYDLOOpVXUFHVDVSHFWV%LHQTXHFHWUDYDLOQH
VRLWSDVDVVH]DERXWLSRXUILJXUHUFRPPHXQHFRQWULEXWLRQjSDUWHQWLqUHGHODWKqVHQRXVSURSRVRQV
GDQVODVHFWLRQGHVSLVWHVSRXUV¶DVVXUHUTXHO¶DSSURFKHSURSRVpHQ¶LPSOLTXHSDVXQHGLPLQXWLRQ
GHO¶XWLOLVDELOLWpGXV\VWqPH
(QILQQRXVQRXVLQWpUHVVRQVSOXVSDUWLFXOLqUHPHQWDX[WHFKQLTXHVG¶LQWHUDFWLRQV:,03YDQ'DP
 SRXU OHVTXHOOHV O¶DIILFKDJH HW OD PDQLSXODWLRQ VH IRQW DX WUDYHUV G¶XQ HQVHPEOH SUpGpILQL GH
ZLGJHWVYRLUVHFWLRQ&HVWHFKQLTXHVG¶LQWHUDFWLRQRQWpWppWXGLpHVHWVWDQGDUGLVpHVSDU,%0HQ
,%0(OOHVVRQWQRWDPPHQWXWLOLVpHVGDQVOHVV\VWqPHVLQWHUDFWLIVFULWLTXHVFRPPHGDQV
O¶DYLRQLTXH R HOOHV RQW pWp VWDQGDUGLVpHV SDU OH VWDQGDUG$5,1& $((&  TXL GpILQLW OHV
LQWHUDFWLRQVGDQVOHVFRFNSLWVG¶DYLRQVFLYLOVYRLUVHFWLRQ

&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

°
'DQVXQSUHPLHUWHPSVLOHVWLPSRUWDQWGHQRWHUTXHQRXVQRXVLQWpUHVVRQVDX[V\VWqPHVLQWHUDFWLIV
HQWDQWTXHV\VWqPHVLQIRUPDWLTXHV/HVHUUHXUVSRWHQWLHOOHVSRXYDQWSURYHQLUGHO¶XWLOLVDWHXUVRQWGRQF
KRUVGXSpULPqWUHGHQRVWUDYDX[3UHPLqUHPHQWQRXVQHFRQVLGpURQVSDVOHVHUUHXUVKXPDLQHVQRXVQH
FKHUFKRQVSDVjOHVWROpUHURXjGLPLQXHUOHQRPEUHGHOHXUVRFFXUUHQFHV1RXVQHQRXVLQWpUHVVRQVGRQF
SDVDX[DVSHFWVGXV\VWqPHSRXYDQWrWUHVRXUFHG¶HUUHXUKXPDLQHWHOVTXHVRQXWLOLVDELOLWpRXVRQGHVLJQ
1RXV VRPPHVFRQVFLHQWVTXH FHWWHK\SRWKqVHHVW WUqV IRUWHFDU OHVXWLOLVDWHXUV IRQWGHV HUUHXUVPDLV
O¶DSSURFKHTXHQRXVSURSRVRQVGDQVFHVWUDYDX[QHSHUPHWSDVGHFRXYULUFHVHUUHXUV'HX[LqPHPHQW
QRXVQHFRQVLGpURQVSDVQRQSOXVOHVDWWDTXHVPDOYHLOODQWHVSRXUOHVTXHOOHVO¶XWLOLVDWHXUFKHUFKHUDLWj
QXLUHDXV\VWqPH&HOOHVFLUHOqYHQWHQHIIHWG¶XQREMHFWLIGHVpFXULWpVHFXULW\HWQRQGHFHOXLGHVUHWp
GHIRQFWLRQQHPHQWGHSHQGDELOLW\TXHQRXVQRXVVRPPHVIL[pV&HWWHK\SRWKqVHHVWMXVWLILpHFDUOHV
V\VWqPHV LQWHUDFWLIV FULWLTXHV HW GRQF FHX[ TXL QpFHVVLWHQW GH OD VUHWp GH IRQFWLRQQHPHQW VRQW
JpQpUDOHPHQW FRQILQpV LVROpV GH O¶H[WpULHXU FH TXL SHUPHW G¶DVVXUHU OH IDLW TX¶XQH SHUVRQQH PDO
LQWHQWLRQQpHQHSRXUUDSDVOHPRGLILHU
'DQVXQVHFRQGWHPSVOHSpULPqWUHGHVWUDYDX[GHFHWWHWKqVHVHFRQFHQWUHSOXVSDUWLFXOLqUHPHQW
VXUOHVFRPSRVDQWVORJLFLHOVUHVSRQVDEOHVGHVIRQFWLRQQDOLWpVLQWHUDFWLYHVGXV\VWqPHOHVFRPSRVDQWV
GHO¶LQWHUIDFHFHTXLQRXVDPqQHjIDLUHOHVK\SRWKqVHVVXLYDQWHV
+/HQR\DXIRQFWLRQQHODLQVLTXHOHVGRQQpHVTX¶LOWUDQVPHWjODSDUWLHLQWHUIDFHGXV\VWqPH
VRQWVUVGHIRQFWLRQQHPHQW
/HQR\DXIRQFWLRQQHOFRUUHVSRQGjODSDUWLHGXV\VWqPHLQWHUDFWLIFRQWHQDQWOHVIRQFWLRQQDOLWpVQRQ
LQWHUDFWLYHVGXV\VWqPHLOHVWWUqVGpSHQGDQWGHVRQGRPDLQHG¶DSSOLFDWLRQ1RXVOHFRQVLGpURQVKRUV
GXFKDPSGHFHWWHpWXGH&HWWHK\SRWKqVHHVWG¶DXWDQWSOXVMXVWLILpHORUVTXHO¶RQFRQVLGqUHOHVV\VWqPHV
LQWHUDFWLIVGHVFRFNSLWVLQWHUDFWLIV(QHIIHWGDQVFHFDVOHQR\DXIRQFWLRQQHOHVWFRPSRVpG¶XQV\VWqPH
DYLRQLTXH SDU H[HPSOH OHV FRPPDQGHV GH YRO pOHFWULTXHV /D VUHWp GH IRQFWLRQQHPHQW G¶XQ WHO
V\VWqPH HVW DVVXUpH SDU DLOOHXUV (Q HIIHW FHV V\VWqPHV LQWqJUHQW GHV SULQFLSHV GH VpJUpJDWLRQ
UHGRQGDQFHHWGLYHUVLILFDWLRQSDUH[HPSOHOHVFRPPDQGHVGHYROpOHFWULTXHVGHODIDPLOOHGHV$LUEXV
$7UDYHUVH/DFD]HHW6RX\ULVRXHQFRUHFHOOHVGHV%RHLQJ%<&<HK
+/DFRPPXQLFDWLRQHQWUHO¶LQWHUIDFHGXV\VWqPHLQWHUDFWLIHWVRQQR\DXIRQFWLRQQHOHVWVUH
GHIRQFWLRQQHPHQWOHWUDQVIHUWGHGRQQpHVVHIDLWVDQVFRUUXSWLRQ
&HWWHK\SRWKqVHHVW WRXWj IDLW MXVWLILpHFDU LO H[LVWHGHQRPEUHX[SURWRFROHVGHFRPPXQLFDWLRQ
ILDEOHVWHOVTXHOHUpVHDX$)';$((&TXLHVWSUpVHQWGDQVOHVDYLRQVPRGHUQHVG¶$LUEXVSDU
H[HPSOHO¶$HWTXLVSpFLILHGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHV:DQJ:DQJHW6KL
+/HVSpULSKpULTXHVG¶HQWUpHHWGHVRUWLHGXV\VWqPHLQWHUDFWLIVHWOHXUVSLORWHVLQIRUPDWLTXHV
GULYHUVVRQWVUVGHIRQFWLRQQHPHQW
1RXV FRQVLGpUHURQV TXH OHV GRQQpHV HQYR\pHV SDU OHV SpULSKpULTXHV G¶HQWUpH SDU H[HPSOH XQ
FODYLHUHWXQHVRXULVYLDOHXUVGULYHUVVRQWILDEOHVF¶HVWjGLUHTX¶HOOHVQHVRQWSDVFRUURPSXHV1RXV
FRQVLGpURQVpJDOHPHQWTXHOHVGRQQpHVHQYR\pHVDX[SpULSKpULTXHVGHVRUWLHSDUH[HPSOHXQpFUDQ
VRQWDIILFKpHVGHPDQLqUHFRUUHFWHHWFRPSOqWH'HSOXVLOH[LVWHjO¶DFWXHOOHGHVPR\HQVHQSODFHSRXU
OHV UHQGUH VUV GH IRQFWLRQQHPHQW WHOV TXH OD GXSOLFDWLRQ GHV FDSWHXUV GH SUHVVLRQV VRXV XQ ERXWRQ
FRPPHF¶HVWOHFDVjO¶KHXUHDFWXHOOHSRXUOHVERXWRQVDQDORJLTXHV
+/HVFRPSRVDQWVPDWpULHOVXWLOLVpVSRXUO¶H[pFXWLRQGXORJLFLHOGXV\VWqPHLQWHUDFWLIVRQWVUV
GHIRQFWLRQQHPHQW
1RXVFRQVLGpURQVOHVIDXWHVDIIHFWDQWOHPDWpULHOORUVGHVRQGpYHORSSHPHQWHQGHKRUVGXSpULPqWUH
GH FHWWH pWXGH (Q HIIHW OHV IDXWHV DIIHFWDQW OHV FRPSRVDQWV PDWpULHOV GXUDQW OH GpYHORSSHPHQW GX
V\VWqPHGRLYHQWrWUHDGUHVVpHVSDUOHVIDEULFDQWVGHPDWpULHOHWWUqVSHXGHFKRVHVSHXYHQWrWUHIDLWHV
SRXU\UHPpGLHUDXQLYHDXGXGpYHORSSHPHQWGXV\VWqPHPLVHVjSDUWODUHGRQGDQFHHWODGLYHUVLILFDWLRQ
GXVXSSRUWG¶H[pFXWLRQHQXWLOLVDQWSDUH[HPSOHGHX[SURFHVVHXUVGLIIpUHQWVSRXUODPrPHIRQFWLRQ
3DUWLH&RQWULEXWLRQV

ͶǤʹ   ±  °     °

3RXUJDUDQWLUOHIRQFWLRQQHPHQWFRUUHFWG¶XQV\VWqPHLQWHUDFWLILOIDXWWRXWG¶DERUGLGHQWLILHUOHV
HQWUDYHVjODVUHWpGHIRQFWLRQQHPHQWTXLSHXYHQWO¶DIIHFWHU/DFKDvQHGHFDXVDOLWpGHVHQWUDYHVjOD
VUHWpGHIRQFWLRQQHPHQWHVWUDSSHOpHHQ)LJXUH'DQVFHWWHRSWLTXHQRXVGpWHUPLQRQVGDQVFHWWH
VHFWLRQOHVPRGHVGHGpIDLOODQFHG¶XQV\VWqPHLQWHUDFWLIDLQVLTXHOHXUVFDXVHV&RPPHOHUDSSHOOHOD
)LJXUH OHVGpIDLOODQFHVIDLOXUHVRQWSURYRTXpHVSDUGHVIDXWHVIDXOWVHSURSDJHDQWHQHUUHXU
HUURU

)LJXUH&KDvQHGHFDXVDOLWpGHVHQWUDYHVjODVUHWpGHIRQFWLRQQHPHQWH[WUDLWHGHVWUDYDX[GH
$YL]LHQLV/DSULHHWDO
3RXUGpWHUPLQHUOHVHQWUDYHVjODVUHWpGHIRQFWLRQQHPHQWG¶XQV\VWqPHLQWHUDFWLIQRXVSUpVHQWRQV
WRXW G¶DERUG OH FRPSRUWHPHQW JpQpULTXH G¶XQ WHO V\VWqPH 1RXV SUpVHQWRQV HQVXLWH VHV PRGHV GH
GpIDLOODQFHF¶HVWjGLUHVHVG\VIRQFWLRQQHPHQWVSRVVLEOHV(QILQQRXVSUpVHQWRQVOHPRGqOHGHIDXWHV
pWXGLp GDQV FHWWH WKqVH F¶HVWjGLUH OHV IDXWHV TXH QRXV FRQVLGpURQV HW TXL SHXYHQW SURYRTXHU OHV
GpIDLOODQFHVLGHQWLILpHV

/H FRPSRUWHPHQW G¶XQ V\VWqPH LQWHUDFWLI SHXW rWUH UpVXPp HQ GHX[ EXWV GX SRLQW GH YXH GH
O¶XWLOLVDWHXUWUDLWHUFRUUHFWHPHQWVHVDFWLRQVHQPRGLILDQWO¶pWDWGXV\VWqPHGHPDQLqUHDGDSWpHHWOXL
SUpVHQWHU XQH UHSUpVHQWDWLRQ FRUUHFWH GH O¶pWDW GX V\VWqPH HW GHV DFWLRQV TX¶LO SHXW HIIHFWXHU &H
FRPSRUWHPHQW PHW HQ pYLGHQFH GHX[ IORWV G¶pYpQHPHQWV HW GH GRQQpHV YRLU )LJXUH 1RXV
GLVWLQJXRQVOHWUDLWHPHQWGHVDFWLRQVHIIHFWXpHVSDUO¶XWLOLVDWHXUIORWGHFRQWU{OHHWOHWUDLWHPHQWGHV
PRGLILFDWLRQVGHO¶pWDWLQWHUQHGXV\VWqPHIORWG¶DIILFKDJHx /H IORW GH FRQWU{OH GpFULW O¶HQVHPEOH GX FRPSRUWHPHQW GX V\VWqPH GHSXLV OD UpFHSWLRQ G¶XQ
pYpQHPHQWXWLOLVDWHXUMXVTX¶jODPRGLILFDWLRQGHVRQpWDWLQWHUQHHQIRQFWLRQGHO¶DFWLRQHIIHFWXpHx /HIORWG¶DIILFKDJHGpFULWO¶HQVHPEOHGXFRPSRUWHPHQWGXV\VWqPHLQWHUDFWLIGHSXLVODPRGLILFDWLRQ
LQWHUQHGHVRQpWDWMXVTX¶jODPLVHjMRXUGHO¶DIILFKDJHSURSRVpjO¶XWLOLVDWHXUHWUHSUpVHQWDQWFHW
pWDW
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU

)LJXUH)ORWVGHGRQQpHVGDQVOHVV\VWqPHVLQWHUDFWLIV 
±
(QFRQVLGpUDQW OHFRPSRUWHPHQWG¶XQV\VWqPH LQWHUDFWLIGpFULWGDQV OD VHFWLRQSUpFpGHQWHQRXV
DYRQVLGHQWLILpTXDWUHPRGHVGHGpIDLOODQFHx 3HUWHGHFRQWU{OHOHFRQWU{OHGHPDQGpSDUO¶XWLOLVDWHXUQ¶HVWSDVHIIHFWXpx &RQWU{OHHUURQpOHFRQWU{OHHIIHFWXpQHFRUUHVSRQGSDVjFHOXLGHPDQGpSDUO¶XWLOLVDWHXU
R 0DXYDLVFRQWU{OHOHFRQWU{OHHIIHFWXpSDUOHV\VWqPHHVWGLIIpUHQWGHFHOXLTXLDXUDLWG
rWUHUpDOLVpFRPSWHWHQXGHVDFWLRQVGHO¶XWLOLVDWHXU
R &RQWU{OH VSRQWDQp XQ FRQWU{OH HVW HIIHFWXp SDU OH V\VWqPH VDQV DXFXQH DFWLRQ GH
O¶XWLOLVDWHXU
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

x 3HUWHG¶DIILFKDJHO¶DIILFKDJHFRUUHVSRQGDQWDXFKDQJHPHQWG¶pWDWGXV\VWqPHQ¶HVWSDVHIIHFWXp
/D SHUWH G¶DIILFKDJH WHOOH TXH QRXV OD FRQVLGpURQV FRUUHVSRQG SOXV H[DFWHPHQW j XQH SHUWH GX
UDIUDLFKLVVHPHQWGHO¶DIILFKDJHx $IILFKDJHHUURQpO¶DIILFKDJHFRUUHVSRQGDQWjO¶pWDWGXV\VWqPHHVWHIIHFWXpGHPDQLqUHLQDGpTXDWH
R 0DXYDLVDIILFKDJHO¶DIILFKDJHHVWHIIHFWXpGDQVXQHPHVXUHTXLQHFRUUHVSRQGSDVjO¶pWDW
GXV\VWqPH
R $IILFKDJHVSRQWDQpO¶DIILFKDJHHVWPRGLILpVDQVDXFXQFKDQJHPHQWG¶pWDWDVVRFLp
&RPPH OHPRQWUH OD )LJXUH O¶LGHQWLILFDWLRQ GHVPRGHV GH GpIDLOODQFH IDLW SDUWLH HQWLqUHGX
SURFHVVXVGHFHUWLILFDWLRQGHVV\VWqPHVSRXUSURXYHUODFRQIRUPLWpjODQRUPH&6($6$
TXLGpILQLWOHVVSpFLILFDWLRQVGHVpFXULWpLQQRFXLWpVDIHW\SRXUOHVV\VWqPHVHPEDUTXpVGDQVOHVJURV
DYLRQVSRUWHXUVWHOVTXHO¶$LUEXV$

)LJXUH([WUDLWGHVPR\HQVGHFRQIRUPLWpDYHFOD&6
H[WUDLWGHOD&6$0&E($6$
/HVPRGHVGHGpIDLOODQFHSURSRVpV FLGHVVXV VRQW FRPSDWLEOHV DYHF OHV UHFRPPDQGDWLRQVGH OD
SDUWLH$0&GHOD&6YRLU)LJXUHTXLGRQQHGHVPR\HQVGHSURXYHUODFRPSDWLELOLWpGHV
V\VWqPHV GH FRQWU{OHFRPPDQGH GHV DYLRQV JURV SRUWHXUV DYHF OD &6 $LQVL OHV SHUWHV GH
FRQWU{OHHWG¶DIILFKDJHUHQWUHQWGDQVODFDWpJRULHGHV/RVVRIIXQFWLRQHWOHVFRQWU{OHVHWDIILFKDJHV
HUURQpVUHQWUHQWGDQVODFDWpJRULHGHV0DOIXQFWLRQ

)LJXUH,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFHSRXUOHVV\VWqPHVGH FRPPDQGHFRQWU{OH
H[WUDLWGHOD&6$0&&KDSLWUHD($6$
/HVPRGHV GH GpIDLOODQFH SUpVHQWpV GDQV FHWWH WKqVH SHUPHWWHQW OD FODVVLILFDWLRQ GHVPRGHV GH
GpIDLOODQFHSRXUOHVV\VWqPHVLQWHUDFWLIV,OHVWLPSRUWDQWGHQRWHUTXHFHX[FLGRLYHQWrWUHGpWDLOOpVHQ
IRQFWLRQGHVV\VWqPHVFRQFHUQpV3DUH[HPSOH ODFRQVpTXHQFHG¶XQHSHUWHGHFRQWU{OHQ¶DXUDSDV OH
PrPHLPSDFWV¶LOV¶DJLWG¶XQFRQWU{OHFRQFHUQDQWOHV\VWqPHGHFRQGLWLRQQHPHQWG¶DLURXG¶XQFRQWU{OH
FRQFHUQDQWO¶DXWRSLORWH
'DQV OHV VRXVVHFWLRQV VXLYDQWHV QRXV GpWDLOORQV OHV TXDWUHPRGHV GH GpIDLOODQFH LGHQWLILpV HQ
WHQDQWFRPSWHGHVK\SRWKqVHVHWGXSpULPqWUHGHODWKqVH1RXVFRQVLGpURQVLFLOHVK\SRWKqVHV++
+HW+TXLFRQFHQWUHQWOHSpULPqWUHGHODWKqVHVXUOHVFRPSRVDQWVORJLFLHOVGHODSDUWLHLQWHUIDFHGX
V\VWqPHLQWHUDFWLIOHVDXWUHVFRPSRVDQWVGXV\VWqPHpWDQWILDEOHVG¶DSUqVOHVK\SRWKqVHV&¶HVWGRQF
FHWWHSDUWLHTXHQRXVYRXORQVILDELOLVHUHWSRXUFHODQRXVGpWDLOORQVFLGHVVRXVOHVPRGHVGHGpIDLOODQFH
LGHQWLILpVjVRQQLYHDX
3DUWLH&RQWULEXWLRQV

3HUWHGHFRQWU{OHOHFRQWU{OHGHPDQGpSDUO¶XWLOLVDWHXUQ¶HVWSDVHIIHFWXp
'DQVFHFDVO¶LQWHUIDFHQ¶DSDVWUDLWpFRUUHFWHPHQWOHVpYpQHPHQWVFRUUHVSRQGDQWVDX[DFWLRQVGH
O¶XWLOLVDWHXUVXUOHVSpULSKpULTXHVG¶HQWUpHHWQ¶DSDVHQYR\pOHVpYpQHPHQWVFRUUHVSRQGDQWjFHVDFWLRQV
DXQR\DXIRQFWLRQQHOYRLU)LJXUH
([HPSOH/¶XWLOLVDWHXUHIIHFWXHXQFOLFNVXUOHERXWRQSHUPHWWDQWG¶HQJDJHUXQFKDQJHPHQWGHFDSGHPDQLqUHj
GpFOHQFKHU OHFRQWU{OHFRUUHVSRQGDQW/HVpYpQHPHQWVFRUUHVSRQGDQWVjFHWWHDFWLRQQ¶RQWSDVpWpHQYR\pVDX
QR\DX IRQFWLRQQHO LPSOLTXDQW TXH OH FRQWU{OH GpVLUp SDU O¶XWLOLVDWHXU Q¶HVW SDV SULV HQ FRPSWH SDU OH V\VWqPH
LQWHUDFWLIO¶HQJDJHPHQWGHFKDQJHPHQWGHFDSQ¶HVWSDVSULVHQFRPSWHHWGRQFSDVHIIHFWXp
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU

)LJXUH&RPSRUWHPHQWG¶XQV\VWqPHLQWHUDFWLIORUVG¶XQHSHUWHGHFRQWU{OH
&RQWU{OH HUURQp OH FRQWU{OH HIIHFWXp QH FRUUHVSRQG SDV j FHOXL GHPDQGp SDU O¶XWLOLVDWHXU ,O HVW
LPSRUWDQWGHQRWHUTXHGDQVFHFDVQRXVFRQVLGpURQVTXHOHFRQWU{OHHUURQpHVWHQYR\pDXERQQR\DX
IRFQWLRQQHO
0DXYDLVFRQWU{OHYRLU)LJXUHD
/H FRQWU{OH HIIHFWXp SDU OH V\VWqPH HVW GLIIpUHQW GH FHOXL GpVLUp SDU O¶XWLOLVDWHXU 'DQV FH FDV
O¶LQWHUIDFHQ¶DSDVWUDLWpFRUUHFWHPHQWOHVpYpQHPHQWVFRUUHVSRQGDQWVDX[DFWLRQVGHO¶XWLOLVDWHXUVXUOHV
SpULSKpULTXHVG¶HQWUpHHWDHQYR\pDXQR\DXIRQFWLRQQHOGHVpYpQHPHQWVFRUUHVSRQGDQWVRLWjXQHDXWUH
DFWLRQVRLWjODPrPHDFWLRQDYHFXQHYDOHXUGLIIpUHQWHTXHFHOOHFKRLVLHSDUO¶XWLOLVDWHXU
([HPSOH/¶XWLOLVDWHXUFOLTXHVXUOHERXWRQSHUPHWWDQWG¶HQJDJHUXQFKDQJHPHQWGHFDSSRXUHQFOHQFKHUOH
FRQWU{OHFRUUHVSRQGDQW&HWWHDFWLRQHVWSULVHHQFRPSWHSDUO¶LQWHUIDFHGHPDQLqUHHUURQpHFHOOHFLHQYRLHXQ
pYpQHPHQWFRUUHVSRQGDQWjXQHDXWUHDFWLRQXWLOLVDWHXUDXQR\DXIRQFWLRQQHO/HQR\DXIRQFWLRQQHOHIIHFWXHXQ
FRQWU{OHHUURQpO¶HQJDJHPHQWGHFKDQJHPHQWGHFDSQ¶HVWSDVHIIHFWXpHWOHV\VWqPHHIIHFWXHXQDXWUHFRQWU{OH
SDUH[HPSOHOHGpVHQJDJHPHQWGHO¶DXWRSLORWH
([HPSOH$SUqVDYRLU UHQWUpXQH YDOHXUGHGDQV O¶(GLW%R[1XPHULF FRUUHVSRQGDQWj OD YDOHXUGX FDS
O¶XWLOLVDWHXUODYDOLGHHQWDSDQWODWRXFKHGHYDOLGDWLRQ&HWWHDFWLRQHVWSULVHHQFRPSWHSDUO¶LQWHUIDFHTXLHQYRLH
O¶pYpQHPHQWFRUUHVSRQGDQWjODYDOLGDWLRQGXFKDQJHPHQWGHYDOHXUGHFDSPDLVDYHFXQHYDOHXUHUURQpH
/HV\VWqPH LQWHUDFWLI WUDLWHGRQFFHFRQWU{OHDYHFXQHYDOHXUHUURQpH ODYDOHXUGXFDSHVWPRGLILpHDYHFXQH
YDOHXUGHDXOLHXGHODYDOHXUGHGpVLUpHSDUO¶XWLOLVDWHXU
&RQWU{OHVSRQWDQpYRLU)LJXUHE
8QFRQWU{OHHVWHIIHFWXpSDUOHV\VWqPHVDQVDXFXQHDFWLRQGHO¶XWLOLVDWHXU'DQVFHFDVO¶LQWHUIDFH
YD HQYR\HU DX QR\DX IRQFWLRQQHO GHV pYpQHPHQWV FRUUHVSRQGDQW j XQH RX SOXVLHXUV DFWLRQV GH
O¶XWLOLVDWHXUVDQVTXHFHOXLFLQ¶HQDLWHIIHFWXpDXFXQH
([HPSOH/¶LQWHUIDFHHQYRLHGHVpYpQHPHQWVDXQR\DX IRQFWLRQQHOVDQVDFWLRQGH O¶XWLOLVDWHXU&HTXLDSRXU
FRQVpTXHQFH TXH OH V\VWqPH GpVHQJDJH O¶DXWRSLORWH VDQVTXH O¶XWLOLVDWHXU QH O¶DLW GHPDQGp HW VDQVTX¶LO Q¶DLW
HIIHFWXpG¶DFWLRQVXUOHVSpULSKpULTXHVG¶HQWUpH
D
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU
 E
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU

)LJXUH&RPSRUWHPHQWG¶XQV\VWqPHLQWHUDFWLIORUVG¶XQFRQWU{OHHUURQp 
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

3HUWHG¶DIILFKDJHO¶DIILFKDJHFRUUHVSRQGDQWDXFKDQJHPHQWG¶pWDWGXV\VWqPHQ¶HVWSDVHIIHFWXp
'DQVFHFDVO¶LQWHUIDFHQ¶DSDVWHQXFRPSWHGHVLQIRUPDWLRQVSURYHQDQWGXQR\DXIRQFWLRQQHOHW
DWWHVWDQWGHVRQFKDQJHPHQWG¶pWDWHWQ¶DSDVHIIHFWXpODPRGLILFDWLRQGHO¶DIILFKDJHHQFRQVpTXHQFH
YRLU)LJXUH
([HPSOH /¶DXWRSLORWH QRWLILH VRQ GpVHQJDJHPHQW FH TXL QpFHVVLWH XQH PRGLILFDWLRQ GH O¶DIILFKDJH &HWWH
PRGLILFDWLRQQ¶HVWSDVHIIHFWXpHSDU O¶LQWHUIDFHGHPDQLqUHjFHTXH O¶DXWRSLORWHVRLW WRXMRXUVPRQWUpDFWLIVXU
O¶pFUDQ$LQVLOHSLORWHQHSHXWSDVSUHQGUHFRQQDLVVDQFHGHFHFKDQJHPHQWG¶pWDW
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU

)LJXUH&RPSRUWHPHQWG¶XQV\VWqPHLQWHUDFWLIORUVG¶XQHSHUWHG¶DIILFKDJH 
$IILFKDJHHUURQpO¶DIILFKDJHFRUUHVSRQGDQWjO¶pWDWGXV\VWqPHHVWHIIHFWXpGHPDQLqUHLQDGpTXDWH
0DXYDLVDIILFKDJHYRLU)LJXUHD
/¶DIILFKDJHHVWHIIHFWXpG¶XQHPDQLqUHTXLQHFRUUHVSRQGSDVjO¶pWDWGXV\VWqPH'DQVFHFDV
O¶LQWHUIDFHPRGLILHVRQDIILFKDJHPDLVGHPDQLqUHjFHTXHFHOXLFLQHFRUUHVSRQGHSDVjO¶pWDWUpHOGX
QR\DXIRQFWLRQQHO
([HPSOH/¶DXWRSLORWHQRWLILHVRQGpVHQJDJHPHQWFHTXLQpFHVVLWHXQHPRGLILFDWLRQGHO¶DIILFKDJH6XLWHjFHWWH
QRWLILFDWLRQ O¶LQWHUIDFH HIIHFWXH XQ FKDQJHPHQW G¶DIILFKDJH QH OXL FRUUHVSRQGDQW SDV O¶pFUDQ DIILFKH XQ
FKDQJHPHQWGHFDS
$IILFKDJHDXWRQRPHYRLU)LJXUHE
/¶DIILFKDJHHVWPRGLILpVDQVDXFXQFKDQJHPHQWG¶pWDWDVVRFLp'DQVFHFDVO¶LQWHUIDFHPRGLILHVRQ
DIILFKDJHVDQVDYRLUUHoXGHQRWLILFDWLRQGXQR\DXIRQFWLRQQHO
([HPSOH6DQVQRWLILFDWLRQGXQR\DXIRQFWLRQQHOO¶LQWHUIDFHDIILFKHXQGpVHQJDJHPHQWGHO¶DXWRSLORWH
D
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU
 E
1R\DX
IRQFWLRQQHO
6\VWqPHLQWHUDFWLI
,QWHUIDFH
)ORWGDIILFKDJH
)ORWGHFRQWU{OH8WLOLVDWHXU

)LJXUH&RPSRUWHPHQWG¶XQV\VWqPHLQWHUDFWLIORUVG¶XQDIILFKDJHHUURQp 
°
1RXVYHQRQVGHGpILQLUOHVGpIDLOODQFHVGHVV\VWqPHVLQWHUDFWLIVTXHQRXVFKHUFKHURQVjpYLWHUJUkFH
j O¶DSSURFKH SURSRVpH GDQV FHWWH WKqVH1RXV GpWHUPLQRQVPDLQWHQDQW OHV FDXVHV SRVVLEOHVGH WHOOHV
GpIDLOODQFHVDILQGHSRXYRLUPHWWUHHQSODFHGHVPpWKRGHVSRXUOHVSUpYHQLUHWOHVWUDLWHU&RPPHUDSSHOp
HQ)LJXUHOHVFDXVHVSULPDLUHVGHGpIDLOODQFHVRQWOHVIDXWHVTXLSHXYHQWDIIHFWHUOHV\VWqPH3RXU
LGHQWLILHUOHPRGqOHGHIDXWHGHFHWWHWKqVHF¶HVWjGLUHOHVIDXWHVTXHQRXVFRQVLGpURQVQRXVUHSUHQRQV
OD FODVVLILFDWLRQ GHV IDXWHV SURSRVpH SDU $YL]LHQLV /DSULH HW DO  YRLU VHFWLRQ /HV
K\SRWKqVHV++HW+QRXVSHUPHWWHQWG¶pOLPLQHUUHVSHFWLYHPHQWOHVHUUHXUVKXPDLQHVHQRSpUDWLRQ
OHVIDXWHVPDOYHLOODQWHVHWOHVIDXWHVPDWpULHOOHVGHGpYHORSSHPHQW
3DUWLH&RQWULEXWLRQV


)LJXUH&ODVVHVGHIDXWHVFRQVLGpUpHVGDQVODWKqVH
1RWUHPRGqOHGHIDXWHFRPSUHQGGRQFGHX[FODVVHVGHIDXWHVUHSUpVHQWpHVHQ)LJXUH
/HVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQW
&HVRQWOHVIDXWHVLQWURGXLWHVSHQGDQWOHGpYHORSSHPHQWGXV\VWqPHLQWHUDFWLI(OOHVVRQWG¶RULJLQH
KXPDLQHHWSHXYHQWrWUHLQWURGXLWHVSHQGDQWWRXWHVOHVSKDVHVGHGpYHORSSHPHQWGXORJLFLHOGHSXLVOD
VSpFLILFDWLRQGXV\VWqPHMXVTX¶jVRQFRGDJH(OOHVSHXYHQWDLQVLDOOHUGHPDXYDLVHVVSpFLILFDWLRQVjGHV
HUUHXUVGHFRGDJHWHOOHVTXHGHVFRQIXVLRQVGHQRPVGHYDULDEOHVGHVSUREOqPHVG¶HVSDFHPpPRLUH«
&HVIDXWHVVRQWFRQVLGpUpHVGDQVODOLWWpUDWXUHFRPPHGHVGpIDXWVGXORJLFLHOHWLOVRQWQRWDPPHQWpWp
pWXGLpVHWFODVVLILpVSDU6XOOLYDQHW&KLOODUHJHHW&KLOODUHJHHWDO3OXVSDUWLFXOLqUHPHQW
OHV WUDYDX[ GH /HOOL%ORXLQ HW%HQRLW  FODVVLILHQW OHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW TXL
SHXYHQWDIIHFWHUOHVV\VWqPHVLQWHUDFWLIV'HSOXVGHVpWXGHVWHOOHVTXH%DVLOLHW3HUULFRQHRQW
PRQWUpTXHOHXUVRFFXUUHQFHVDXJPHQWHQWDYHFODFRPSOH[LWpHWODWDLOOHGHVV\VWqPHV
%LHQTXHFHVIDXWHVVRLHQWFRQQXHVHWpWXGLpHVGHSXLVORQJWHPSVHOOHVVRQWWRXMRXUVXQGpILSRXUOD
VUHWp GH IRQFWLRQQHPHQW GHV V\VWqPHV LQIRUPDWLTXHV HW FH QRWDPPHQW GX IDLW GH O¶DFFURLVVHPHQW
FRQVWDQWGHODFRPSOH[LWpGXORJLFLHO$LQVLVLO¶RQSUHQGO¶H[HPSOHGXFRQWH[WHDSSOLFDWLIGHFHWWHWKqVH
O¶DYLRQLTXHRQSHXWUHPDUTXHUXQHFURLVVDQFHIXOJXUDQWHGXQRPEUHGHOLJQHVGHFRGHVHPEDUTXpHV
GDQVOHVDYLRQVGRX]HPLOOLRQVSRXUO¶$FRQWUHSOXVGHVRL[DQWHFLQTPLOOLRQVSRXUO¶$$UODW
HWDO
/HVIDXWHVQDWXUHOOHVHQRSpUDWLRQ
&HVRQWOHVIDXWHVFDXVpHVSDUXQSKpQRPqQHQDWXUHOVDQVDXFXQHSDUWLFLSDWLRQKXPDLQHDIIHFWDQW
OHPDWpULHOHWGRQFSDUSURSDJDWLRQSRXYDQWDIIHFWHUOHORJLFLHOGXV\VWqPH&HVIDXWHVSHXYHQWrWUHGHV
IDXWHVGHFUDVKG¶DUUrWGXV\VWqPHGXHVSDUH[HPSOHjODGpIDLOODQFHGHODVRXUFHG¶pQHUJLHGXV\VWqPH
(OOHV SHXYHQW pJDOHPHQW rWUH GHV IDXWHV EHDXFRXS SOXV VXEWLOHV WHOOHV TXH GHV LQYHUVLRQV G¶XQ RX
SOXVLHXUVELWV DSSHOpVVLQJOHRXPXOWLSOHHYHQWXSVHWV 6(8	0(8FDXVpHVSDUH[HPSOHSDUGHV
UD\RQQHPHQWVpOHFWURPDJQpWLTXHVRXG¶DXWUHVPRGLILFDWLRQVGHPpPRLUHDSSHOpHVVLQJOHHYHQWHIIHFWV
6((
/DFRQVLGpUDWLRQGHFHVIDXWHVHVWG¶DXWDQWSOXVMXVWLILpHSDUOHFRQWH[WHDpURQDXWLTXHGHODWKqVH
(QHIIHWGHQRPEUHXVHVpWXGHVWHOOHVTXH7DEHUHW1RUPDQGSRXUOHV6(8HW1RUPDQGE
SRXUOHV6((PRQWUHQWTXHFHVSKpQRPqQHVQHVRQWSDVQpJOLJHDEOHVGDQVOHVV\VWqPHVDYLRQLTXHVFHV
IDXWHVpWDQW IUpTXHQWHVDX[DOWLWXGHVRYROHQW OHVDYLRQV =LHJOHUHW/DQIRUG&HSHQGDQWGHV
pWXGHVRQWpJDOHPHQWPRQWUpTXHFHVIDXWHVSRXYDLHQWpJDOHPHQWDSSDUDvWUHDXQLYHDXGXVROWHUUHVWUH
1RUPDQGD
,O HVW LPSRUWDQWGHQRWHUTXH FHUWDLQHVGH FHV IDXWHV HQSDUWLFXOLHU OHV6(8VRQWJpQpUDOHPHQW
WUDLWpHVSDUGHVFRGHVFRUUHFWHXUVG¶HUUHXUVDSSHOpV(&&SRXU(UURU&RUUHFWLQJ&RGHWHOVTXHOHV&5&
SRXU&\FOLF5HGXQGDQF\&RGH.RRSPDQHW&KDNUDYDUW\&HVFRGHVFRUUHFWHXUVG¶HUUHXUVRQW
VRXYHQWDSSOLTXpVDXQLYHDXGXPDWpULHOHWVRQWHPEDUTXpVDXQLYHDXGHVPpPRLUHVHWGHVFDFKHVGHV
V\VWqPHV LQIRUPDWLTXHV FULWLTXHV&HSHQGDQW FRPPHQRXV OHPRQWUHQW OHV WUDYDX[ GH .RRSPDQ HW
&KDNUDYDUW\PrPHVLFHV(&&SHXYHQWrWUHFDSDEOHVGHGpWHFWHUGHV0(8LOVSRVVqGHQWWRXV
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

XQHGLVWDQFHGH+DPPLQJQRPEUHUHSUpVHQWDQWOHQRPEUHGHELWVDOWpUpVTXHSHXWFRUULJHUO¶(&&HWQH
VRQWGRQFSDUFRQVpTXHQWSDVFDSDEOHGHGpWHFWHUWRXWHVOHVIDXWHVQDWXUHOOHV
'H SOXV O¶pYROXWLRQ GHV FRPSRVDQWV PDWpULHOV GDQV OHV DYLRQV MXVWLILH pJDOHPHQW IRUWHPHQW OD
FRQVLGpUDWLRQGHFHVIDXWHVFDUHOOHFRQGXLWjXQHDXJPHQWDWLRQGHVSUREDELOLWpVGHOHXUVDSSDULWLRQVGX
IDLWGHODPLQLDWXULVDWLRQGXPDWpULHO$LQVLOHVUHFRPPDQGDWLRQVGDQVO¶DYLRQLTXHVRQWGHIDXWHV
VXUODGXUpHGHYLHGHO¶DYLRQSOXVGHDQVFHTXLHVWOHFDVSRXUOHVFRPSRVDQWVPDWpULHOVXWLOLVpVj
O¶KHXUH DFWXHOOH GDQV OHV DYLRQV &HSHQGDQW OHV FRPSRVDQWV PDWpULHOV PRGHUQHV TXH O¶RQ SRXUUDLW
XWLOLVHUjWHUPHGDQVO¶DYLRQLTXHDIILFKHQWXQWDX[GHIDXWHVVXUXQHGXUpHGHYLHGHjDQVFH
WDX[DXJPHQWHUDLWGRQFFRQVLGpUDEOHPHQWVLO¶RQSUHQDLWHQFRPSWHODGXUpHGHYLHG¶XQDYLRQ5HJLV
HWDO
ͶǤ͵ ±±°

1RWUHREMHFWLIHVWGHSURSRVHUXQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUOHVV\VWqPHVLQWHUDFWLIVGH
W\SH:,03LGHQWLILDQWOHXUVGLIIpUHQWVFRPSRVDQWVIRQFWLRQQHOV/DGpILQLWLRQG¶XQHWHOOHDUFKLWHFWXUH
IDLWSDUWLHGHVSURFHVVXVGHGpYHORSSHPHQWGHVV\VWqPHVLQWHUDFWLIVFULWLTXHVFRPPHFHOXLSURSRVpSDU
/DGU\8QH WHOOHDUFKLWHFWXUHSHUPHWGH IDFLOLWHUOHGpYHORSSHPHQWGHVV\VWqPHV LQWHUDFWLIVHW
SDUWLFLSHjOHXUILDELOLVDWLRQREMHFWLIIL[pGDQVFHWWHWKqVH/DGpFRPSRVLWLRQIRQFWLRQQHOOHGHQRWUH
DUFKLWHFWXUHSHUPHWG¶LGHQWLILHUGHVFRPSRVDQWV VXUOHVTXHOVQRXVSRXUURQVDSSOLTXHUQRWUHDSSURFKH
SUpVHQWpH HQ VHFWLRQ  (Q HIIHW FHV FRPSRVDQWV SRXUURQW rWUH PRGpOLVpV HW DQDO\VpV GH IDoRQ
IRUPHOOH SUHPLHU D[H GH O¶DSSURFKH 1RXV SRXUURQV pJDOHPHQW OHXU DSSOLTXHU GHVPpFDQLVPHV GH
WROpUDQFHDX[IDXWHVGHX[LqPHD[HGHO¶DSSURFKH
&HWWHDUFKLWHFWXUHHVWJpQpULTXHHQGHX[SRLQWV3UHPLqUHPHQWHOOHHVWJpQpULTXHDXQLYHDXGHOD
WHFKQLTXH G¶LQWHUDFWLRQ WRXWH DSSOLFDWLRQ LQWHUDFWLYH :,03 SHXW rWUH GpYHORSSpH VHORQ FHWWH
DUFKLWHFWXUHGDQVODPHVXUHROHVSpULSKpULTXHVG¶HQWUpHVRUWLHVRQWXQFODYLHUXQGpVLJQDWHXUJUDSKLTXH
HW XQ pFUDQ'HX[LqPHPHQW HOOH HVW JpQpULTXH SDU UDSSRUW j WRXWHV OHV DSSOLFDWLRQV LQWHUDFWLYHV GX
FRFNSLWTXLODUHVSHFWHQW3DUFRQVpTXHQWHOOHHVWpJDOHPHQWJpQpULTXHDYHFWRXVOHVFRFNSLWVG¶DYLRQV
FRPSDWLEOHVDYHFODQRUPH$5,1&
3RXUFRQFHYRLUFHWWHDUFKLWHFWXUHQRXVDYRQVFKRLVLGHQRXVDSSX\HUVXUOHPRGqOHDUFKLWHFWXUDO
$5&+ %DVV HW DO  YRLU VHFWLRQ (Q HIIHW FH PRGqOH SURSRVH XQH GpFRPSRVLWLRQ
IRQFWLRQQHOOH HQ FLQT EULTXHV GH JDXFKH j GURLWH VXU OD )LJXUH OH QR\DX IRQFWLRQQHO HW VRQ
DGDSWDWHXUOHFRQWU{OHXUGHGLDORJXHO¶LQWHUDFWLRQORJLTXHRXSUpVHQWDWLRQHWO¶LQWHUDFWLRQSK\VLTXHRX
ERLWHjRXWLOVTXLSHUPHWG¶rWUHJpQpULTXH
,OHVWLPSRUWDQWGHQRWHUTXHO¶DUFKLWHFWXUHSURSRVpHGDQVFHWWHVHFWLRQHVWWUqVGpWDLOOpHSRXUWRXV
OHVQLYHDX[GHO¶LQWHUDFWLRQGHVSpULSKpULTXHVG¶HQWUpHHWGHVRUWLHMXVTX¶DXFRQWU{OHXUGHGLDORJXH,O
HVWYUDLTXHFHQLYHDXGHGpWDLOQ¶HVWSDVQpFHVVDLUHSRXUXQFHUWDLQQRPEUHG¶DSSOLFDWLRQVLQWHUDFWLYHV
(QHIIHWVLQRXVSUHQRQVO¶H[HPSOHGHVDSSOLFDWLRQVLQWHUDFWLYHVGpYHORSSpHVSRXUrWUHLQWpJUpVGDQVXQ
V\VWqPHG¶H[SORLWDWLRQFRPSUHQDQWXQZLQGRZPDQDJHUFKDUJpGHODJHVWLRQGHVHQWUpHVHWGHVVRUWLHV
FHUWDLQVFRPSRVDQWVGHO¶DUFKLWHFWXUHQ¶RQWSDVjrWUHGpYHORSSpV&HSHQGDQWOHFRQWH[WHGHFHWWHWKqVH
QRXVLPSRVHGHGpWDLOOHUFHWWHDUFKLWHFWXUHVXUWRXVOHVQLYHDX[GHO¶LQWHUDFWLRQ(QHIIHWGDQVOHFDVGHV
FRFNSLWVLQWHUDFWLIVWRXVOHVFRPSRVDQWVGHO¶DUFKLWHFWXUHSUpVHQWpHGHVSpULSKpULTXHVG¶HQWUpHHWGH
VRUWLHMXVTX¶DXFRQWU{OHXUGHGLDORJXHGHYURQWrWUHGpYHORSSpVGHPDQLqUHjSRXYRLUrWUHFHUWLILpVHW
rWUHDLQVLLQWpJUpVGDQVOHFRFNSLW

3DUWLH&RQWULEXWLRQV


3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
+LJKOHYHOUHQGHUHU
/RZOHYHOUHQGHUHU
)XQFWLRQDO&RUH
'LDORJ&RQWUROOHU
/RJLFDO,QWHUDFWLRQ
:LGJHWV
:LQGRZ0DQDJHU
*UDSKLFDO6HUYHU
,QSXW	2XWSXWGHYLFHV
+LJK/HYHO&RPSRQHQWV

)LJXUH/HVFRPSRVDQWVGHQRWUHDUFKLWHFWXUHHWOHXUFRUUHVSRQGDQFHDYHFOH
PRGqOHDUFKLWHFWXUDO$5&+
/D)LJXUH SUpVHQWH OHV GLIIpUHQWV FRPSRVDQWV GH O¶DUFKLWHFWXUH TXH QRXV SURSRVRQV HW OHXU
FRUUHVSRQGDQFHDYHFOHPRGqOHDUFKLWHFWXUDO$5&+%DVVHWDO1RXVQRXVLQWpUHVVRQVGDQVFHWWH
WKqVHjO¶LQWHUIDFHGXV\VWqPHLQWHUDFWLIHWQRQjVRQQR\DXIRQFWLRQQHO&¶HVWSRXUFHWWHUDLVRQTXHQRXV
QH GpWDLOORQV SDV GDQV O¶DUFKLWHFWXUH SURSRVpH HQ )LJXUH OD SDUWLH GpGLpH DX QR\DX IRQFWLRQQHO
)XQFWLRQDO3DUWFRPSRVpHGXQR\DXIRQFWLRQQHO)XQFWLRQDO&RUHHWVRQDGDSWDWHXU)XQFWLRQDO
$GDSWHU TXL SHUPHW GH WUDGXLUH OHV GRQQpHV SURYHQDQW GX QR\DX IRQFWLRQQHO HQ GRQQpHV
FRPSUpKHQVLEOHVSDUOHFRQWU{OHXUGHGLDORJXHHWLQYHUVHPHQW
1RXVSURSRVRQVGHGLYLVHUODSDUWLHLQWHUIDFHGXV\VWqPHFRPSRVpHGXFRQWU{OHXUGHGLDORJXHGHV
LQWHUDFWLRQVORJLTXHVHWGHVLQWHUDFWLRQVSK\VLTXHVHQGRX]HFRPSRVDQWVUHJURXSpVHQVHSWFRPSRVDQWV
SULQFLSDX[TXHQRXVGpWDLOORQVGDQVOHVVRXVVHFWLRQVVXLYDQWHV1RXVQHSUpVHQWRQVGDQVFHWWHVHFWLRQ
TX¶XQHGHVFULSWLRQKDXWQLYHDXGHVGLIIpUHQWVFRPSRVDQWVLGHQWLILpVDILQGHUHVWHUJpQpULTXH(QHIIHW
SRXUGpFULUHOHVFRPSRVDQWVjXQSOXVEDVQLYHDXLOIDXGUDLWLQVWDQFLHUO¶DUFKLWHFWXUHHQGRQQDQWSDU
H[HPSOHOHVSpULSKpULTXHVG¶HQWUpHVRUWLHXWLOLVpVO¶DSSOLFDWLRQ«
ͶǤ͵ǤʹǤͳ ǯ
&HWWH SDUWLH HVW UHVSRQVDEOH GH O¶LQWHUDFWLRQ SK\VLTXH DYHF O¶XWLOLVDWHXU ILQDO DX WUDYHUV GHV
FRPSRVDQWV ORJLFLHOV HWPDWpULHOV/H QLYHDXPDWpULHO HVW FRQVWLWXpGHVSpULSKpULTXHV G¶HQWUpHVRUWLH
2XWSXW'HYLFHV	,QSXW'HYLFHV$XQLYHDXORJLFLHOFHWWHSDUWLHDODUHVSRQVDELOLWpGHODUpFXSpUDWLRQ
GHVpYpQHPHQWVGHO¶XWLOLVDWHXUHWOHXUWUDQVPLVVLRQDX[REMHWVG¶LQWHUDFWLRQOHVREMHWVJUDSKLTXHVDYHF
OHVTXHOVO¶XWLOLVDWHXUSHXWLQWHUDJLUHWTXLVHUYHQWGHOLDLVRQHQWUHO¶LQWHUDFWLRQSK\VLTXHHWO¶LQWHUDFWLRQ
ORJLFLHOOH(OOHDpJDOHPHQWODUHVSRQVDELOLWpGHODPLVHjMRXUGXUHQGXGHO¶DSSOLFDWLRQ(OOHSHXWrWUH
GLYLVpHHQTXDWUHFRPSRVDQWVSULQFLSDX[TXHQRXVGpWDLOORQVGDQVOHVVRXVVHFWLRQVVXLYDQWHV
/HVSpULSKpULTXHVG¶HQWUpHHWGHVRUWLH
&H VRQW OHV FRPSRVDQWV PDWpULHOV OHV SpULSKpULTXHV
SK\VLTXHVSHUPHWWDQWO¶LQWHUDFWLRQ'DQVOHFDVGHVV\VWqPHV
LQWHUDFWLIVGHW\SH:,03OHVSpULSKpULTXHVGHVRUWLH2XWSXW
'HYLFHV VRQW JpQpUDOHPHQW XQ pFUDQ HW pYHQWXHOOHPHQW GHV
KDXWSDUOHXUV /HV SpULSKpULTXHV G¶HQWUpH ,QSXW 'HYLFHV
TXDQGjHX[VRQWJpQpUDOHPHQWXQFODYLHUHWXQSpULSKpULTXH
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
5HQGHUHU $EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
+LJKOHYHOUHQGHUHU
/RZOHYHOUHQGHUHU
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

GHSRLQWDJHVRXULVWRXFKSDGWUDFNEDOO«&HVSpULSKpULTXHVHQUHJLVWUHQWOHVDFWLRQVGHO¶XWLOLVDWHXU
/HVHUYHXUJUDSKLTXH
/H VHUYHXU JUDSKLTXH HVW FRPSRVp GHV GULYHUV GX
FRPSRVDQW FKDUJp GX FDOFXO GHV FRRUGRQQpHV DEVROXHV GX
ZLGJHWHWGXFRPSRVDQWGHUHQGXEDVQLYHDX
/HVGULYHUV VRQW OHV FRPSRVDQWV ORJLFLHOV HQ FKDUJH GH
UpFXSpUHU OHV pYpQHPHQWV EDVQLYHDX HQ SURYHQDQFH GHV
SpULSKpULTXHV G¶HQWUpHV &H FRPSRVDQW HVW GRQF FKDUJp GH
FRQWU{OHUSpULRGLTXHPHQWO¶pWDWGXSpULSKpULTXHG¶HQWUpHHWGH
SURGXLUHOHVpYpQHPHQWVFRUUHVSRQGDQWjVRQpWDW6LO¶RQSUHQGO¶H[HPSOHG¶XQHVRXULVFHODFRUUHVSRQG
j O¶pWDW GH VHV ERXWRQV SUHVVpV RX UHOkFKpV HW j VRQ GpSODFHPHQW UHODWLI SDU UDSSRUW j VD SRVLWLRQ
SUpFpGHQWH
/H FRPSRVDQW HQ FKDUJH GX FDOFXO GHV FRRUGRQQpHV DEVROXHV $EVROXWH &RRUG UHoRLW OHV
pYpQHPHQWVGHVGULYHUVDXWUHPHQWGLWOHVpYpQHPHQWVFRPSUHQDQWODSRVLWLRQUHODWLYHGXFXUVHXUHWPHW
j MRXU XQH YDULDEOH FRQWHQDQW OD SRVLWLRQ DEVROXH GX FXUVHXU ,O HQYRLH HQVXLWH OHV pYpQHPHQWV DX
FRPSRVDQWVXLYDQW,QWHUDFWLRQ7HFKQLTXHV
/HFRPSRVDQWUHQGXEDVQLYHDX/RZOHYHUUHQGHUHUDODUHVSRQVDELOLWpGHODWUDQVIRUPDWLRQGHV
pYpQHPHQWVGHUHQGXHQFRPPDQGHVJUDSKLTXHVH[pFXWDEOHVLQWHUSUpWDEOHVSDUOHSpULSKpULTXHGHVRUWLH
TXLOHVH[pFXWHUD,ODpJDOHPHQWODUHVSRQVDELOLWpGXFDOFXOGXIHHGEDFNLPPpGLDWF¶HVWjGLUHGHOD
UpSRQVH LPPpGLDWH GX V\VWqPH LQWHUDFWLI DX[ DFWLRQV GH O¶XWLOLVDWHXU SDU H[HPSOH OD UHSUpVHQWDWLRQ
JUDSKLTXHGXGpSODFHPHQWGXFXUVHXUVXUO¶pFUDQ
/HZLQGRZPDQDJHU
/H ZLQGRZ PDQDJHU HVW FRPSRVp GX FRPSRVDQW
SHUPHWWDQW OHFDOFXOGHVGLIIpUHQWHVWHFKQLTXHVG¶LQWHUDFWLRQ
,QWHUDFWLRQ 7HFKQLTXHV GX FRPSRVDQW UHVSRQVDEOH GX
SLFNLQJ 3LFNLQJ LGHQWLILFDWLRQ GX ZLGJHW FRQFHUQp SDU
O¶DFWLRQGHO¶XWLOLVDWHXUHWGXFRPSRVDQWSHUPHWWDQWOHUHQGX
GHKDXWQLYHDX
/H FRPSRVDQW,QWHUDFWLRQ 7HFKQLTXHV HQ FKDUJH GX FDOFXO GHV WHFKQLTXHV G¶LQWHUDFWLRQ D OD
UHVSRQVDELOLWpGHODFUpDWLRQG¶pYpQHPHQWVKDXWQLYHDXHQFRPELQDQWOHVpYpQHPHQWVEDVQLYHDXYHQDQW
GXFRPSRVDQW$EVROXWH&RRUG(QUHSUHQDQWO¶H[HPSOHG¶XQHVRXULVQRXVSRXYRQVIDFLOHPHQWGpFULUH
O¶pYpQHPHQWFOLFNTXLHVWODFRPELQDLVRQGHGHX[pYpQHPHQWVVRXULVFRQVpFXWLIVSUHVVpSXLVUHOkFKp
VDQVTXHODVRXULVQ¶DLWFRQVLGpUDEOHPHQWERXJpHWGDQVXQODSVGHWHPSVOLPLWp
/HFRPSRVDQW3LFNLQJHVWHQFKDUJHGHODFRQQH[LRQHQWUHOHVpYpQHPHQWVGHKDXWQLYHDXSURYHQDQW
GXFRPSRVDQW,QWHUDFWLRQ7HFKQLTXHVHWOHVREMHWVJUDSKLTXHVUHVSRQVDEOHVGHO¶LQWHUDFWLRQ$LQVLFH
FRPSRVDQWHVWHQFKDUJHGHWURXYHUO¶REMHWJUDSKLTXHSUpVHQWVRXVOHFXUVHXUGHODVRXULVSDUFRQVpTXHQW
O¶REMHWJUDSKLTXHDYHFOHTXHOO¶XWLOLVDWHXUVRXKDLWHLQWHUDJLUHWGHOXLWUDQVIpUHUOHVpYpQHPHQWVGHKDXW
QLYHDXTXLOXLVRQWGHVWLQpVSDUH[HPSOHXQFOLFTXLFRUUHVSRQGjODFRPELQDLVRQG¶XQHSUHVVLRQHW
G¶XQUHOkFKHPHQWGXERXWRQGHODVRXULV
/HVZLGJHWV
/HVZLGJHWVVRQWOHVFRPSRVDQWVJUDSKLTXHVDYHFOHVTXHOV
O¶XWLOLVDWHXUSHXWLQWHUDJLU/¶HQVHPEOHGHVZLGJHWVHVWGLYLVp
HQSOXVLHXUVHQVHPEOHVGLIIpUHQWVFRUUHVSRQGDQWFKDFXQjXQH
IHQrWUHHWXQHDSSOLFDWLRQ,OVLQIRUPHQWODIRQFWLRQGHSLFNLQJ
GHOHXUPRGLILFDWLRQG¶pWDWSDUH[HPSOHORUVTX¶XQERXWRQHVW
GpVDFWLYpLOQHSRXUUDSDVrWUHVpOHFWLRQQpSDUO¶XWLOLVDWHXU,OV
LQIRUPHQWpJDOHPHQW OD IRQFWLRQGHUHQGXGHKDXWQLYHDXGH
OHXU FKDQJHPHQWG¶pWDW(QHIIHW FHOOHFL HVW DERQQpHj OHXU
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
5HQGHUHU
+LJKOHYHOUHQGHUHU
/RZOHYHOUHQGHUHU
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
5HQGHUHU
5HQGHUHUKLJKOHYHO
5HQGHUHUORZOHYHO
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
5HQGHUHU
5HQGHUHUKLJKOHYHO
5HQGHUHUORZOHYHO
3DUWLH&RQWULEXWLRQV

FKDQJHPHQW G¶pWDW GH PDQLqUH j FH TXH FHOOHFL SXLVVH IDLUH OHV PRGLILFDWLRQV G¶DIILFKDJH
FRUUHVSRQGDQWHVSDUH[HPSOHOHFKDQJHPHQWGHFRXOHXUG¶XQWH[WH
ͶǤ͵ǤʹǤʹ ǯ
&HWWHSDUWLHD OD UHVSRQVDELOLWpGH ODFRQYHUVLRQGHV LQIRUPDWLRQVSURYHQDQWGHVZLGJHWVHQGHV
LQIRUPDWLRQVDEVWUDLWHVTXLVHURQWWUDQVPLVHVDXFRQWU{OHXUGHGLDORJXH'LDORJ&RQWUROOHU(OOHHVW
pJDOHPHQW UHVSRQVDEOH GH OD UpFXSpUDWLRQ GHV LQIRUPDWLRQV GX FRQWU{OHXU GH GLDORJXH HW GH OHXU
WUDQVIRUPDWLRQHQLQIRUPDWLRQVFRPSUpKHQVLEOHVSDUOHVZLGJHWV(OOHHVWGLYLVpHHQWURLVFRPSRVDQWV
ODSUpVHQWDWLRQHWOHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
/DSUpVHQWDWLRQ
/D SUpVHQWDWLRQ HVW XQ FRPSRVDQW TXL UpFXSqUH OHV
pYpQHPHQWV SURYHQDQW GHV ZLGJHWV SRXU OHV HQYR\HU j OD
IRQFWLRQ G¶DFWLYDWLRQ HW TXL WUDQVIRUPH pJDOHPHQW OHV
pYpQHPHQWVSURYHQDQWGHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
GH PDQLqUH j OHV WUDQVIRUPHU HQ pYpQHPHQWV HQWUDvQDQW OD
PRGLILFDWLRQ GH O¶pWDW LQWHUQH GHV ZLGJHWV &¶HVW O¶XQLTXH
FRPSRVDQWGHO¶LQWHUDFWLRQORJLTXHTXLHVWHQFRPPXQLFDWLRQ
DYHFOHVZLGJHWV,ODDLQVLO¶DYDQWDJHGHSURSRVHUXQHLQWHUIDFH
XQLTXH DX[ZLGJHWV HW DLQVL G¶DXJPHQWHU ODPRGLILDELOLWp GH O¶DSSOLFDWLRQ QRWDPPHQW HQ WHUPHV GH
FKDQJHPHQWGHZLGJHWV3DUH[HPSOHODSUpVHQWDWLRQWUDQVIRUPHUDXQpYpQHPHQWFOLFNVXUXQERXWRQ
HQXQpYpQHPHQWGHSOXVKDXWQLYHDXTXLVHUDLQWHUSUpWpSDUODIRQFWLRQG¶DFWLYDWLRQ$LQVLVLO¶RQGpVLUH
UHPSODFHUOHERXWRQHQTXHVWLRQSDUXQDXWUHZLGJHWLOVXIILUDGHPRGLILHUFHFRPSRVDQWVDQVDYRLUj
PRGLILHUWRXVOHVFRPSRVDQWVGHO¶LQWHUDFWLRQORJLTXH
/HVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
/D IRQFWLRQ G¶DFWLYDWLRQ HVW UHVSRQVDEOH GX
GpFOHQFKHPHQWGHVpYpQHPHQWVVXU OHFRQWU{OHXUGHGLDORJXH
HQIRQFWLRQGHVpYpQHPHQWVSURYHQDQWGHODSUpVHQWDWLRQ(OOH
SHUPHWpJDOHPHQWDXWUDYHUVGHODSUpVHQWDWLRQGHIDLUHOHOLHQ
HQWUH OHVGLVSRQLELOLWpVGHVZLGJHWVHW O¶pWDWGXFRQWU{OHXUGH
GLDORJXH
/DIRQFWLRQGHUHQGXPHWHQUHODWLRQO¶pWDWGXFRQWU{OHXU
GHGLDORJXHDYHFO¶LQIRUPDWLRQSUpVHQWpHjO¶XWLOLVDWHXUSDUOHVZLGJHWVDXWUDYHUVGHODSUpVHQWDWLRQSDU
H[HPSOHVXLYDQWO¶pWDWGXFRQWU{OHXUGHGLDORJXHHOOHSHXWGHPDQGHUO¶DIILFKDJHG¶XQJURXSHGHZLGJHWV
SOXW{WTX¶XQDXWUH
ͶǤ͵ǤʹǤ͵ Ø
&HWWHSDUWLHHVWUHVSRQVDEOHGXVpTXHQFHPHQWGHVWkFKHV
GXV\VWqPHLQWHUDFWLI(OOHGpFULWSUpFLVpPHQWHQIRQFWLRQGH
O¶pWDW GX QR\DX IRQFWLRQQHO O¶HQVHPEOH GHV DFWLRQV SRXYDQW
rWUHHIIHFWXpHVSDUO¶XWLOLVDWHXU(OOHHVWDXVVLUHVSRQVDEOHGHOD
UpSHUFXVVLRQ GH O¶HIIHW GH O¶H[pFXWLRQ G¶XQH DFWLRQ SDU
O¶XWLOLVDWHXU VXU O¶pWDW GX QR\DX IRQFWLRQQHO HW VXU O¶pWDW GH
O¶LQWHUIDFH
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
5HQGHUHU
5HQGHUHUKLJKOHYHO
5HQGHUHUORZOHYHO
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
5HQGHUHU
5HQGHUHUKLJKOHYHO
5HQGHUHUORZOHYHO
3K\VLFDO,QWHUDFWLRQ3DUW
/RJLFDO,QWHUDFWLRQ3DUW
)XQFWLRQDO3DUW
'LDORJ3DUW
)XQFWLRQDO&RUH
)XQFWLRQDO$GDSWHU
'LDORJ&RQWUROOHU
3UHVHQWDWLRQ
:LGJHWV
$FWLYDWLRQ)XQFWLRQ
5HQGHULQJ)XQFWLRQ
$EVROXWH&RRUG
'ULYHUV
,QSXW'HYLFHV
3LFNLQJ
,QWHUDFWLRQ7HFKQLTXHV
2XWSXW'HYLFHV
5HQGHUHU
5HQGHUHUKLJKOHYHO
5HQGHUHUORZOHYHO
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH



)LJXUH'HVFULSWLRQ$$'/GHQRWUHDUFKLWHFWXUH
$ILQ G¶H[SOLFLWHU OHV OLDLVRQV HQWUH OHV GLIIpUHQWV FRPSRVDQWV SUpVHQWpV QRXV SUpVHQWRQV HQ
)LJXUH OD GHVFULSWLRQ $$'/ GH QRWUH DUFKLWHFWXUH j O¶DLGH GX ODQJDJH DUFKLWHFWXUDO JUDSKLTXH
$$'/6$(,QWHUQDWLRQDOYRLUVHFWLRQ3DUVRXFLGHOLVLELOLWpQRXVDYRQVGpFLGpGHSODFHU
O¶XWLOLVDWHXU DLQVL TXH OHV SpULSKpULTXHV G¶HQWUpHVRUWLH j JDXFKH HW OH QR\DX IRQFWLRQQHO j GURLWH
LQYHUVDQWDLQVLOHVHQVSURSRVpSDUOHPRGqOHDUFKLWHFWXUDO$5&+&HWWHFRQILJXUDWLRQSHUPHWXQHOHFWXUH
GH JDXFKH j GURLWH ORUVTXH O¶RQ V¶LQWpUHVVH j O¶XWLOLVDWLRQ GX V\VWqPH SDU XQ RSpUDWHXU 6XU FHWWH
DUFKLWHFWXUH QRXV UHWURXYRQV QRV FRPSRVDQWV SUpVHQWpV HQ )LJXUH DX[TXHOV QRXV DYRQV DGMRLQW
O¶XWLOLVDWHXUx /HVSpULSKpULTXHVG¶HQWUpHHWGHVRUWLHUHSUpVHQWpVFRPPHGHVSpULSKpULTXHVPDWpULHOVx /H VHUYHXU JUDSKLTXH FRQVWLWXp GHV GULYHUV GX FRPSRVDQW HQ FKDUJH GX FDOFXO GHV FRRUGRQQpHV
DEVROXHVHWGXFRPSRVDQWGHUHQGXEDVQLYHDXx /HJHVWLRQQDLUHGHIHQrWUHFRQVWLWXpGXFRPSRVDQWHQFKDUJHGXFDOFXOGHVWHFKQLTXHVG¶LQWHUDFWLRQ
GXFRPSRVDQWHQFKDUJHGXSLFNLQJHWGXFRPSRVDQWGHUHQGXKDXWQLYHDXx /¶HQVHPEOHGHVZLGJHWVGXV\VWqPHx /¶LQWHUDFWLRQORJLTXHFRQVWLWXpGHODSUpVHQWDWLRQODIRQFWLRQG¶DFWLYDWLRQHWODIRQFWLRQGHUHQGXx /HFRQWU{OHXUGHGLDORJXHx /HQR\DXIRQFWLRQQHO
&HWWH UHSUpVHQWDWLRQGH O¶DUFKLWHFWXUHSHUPHWGHPHWWUH HQpYLGHQFH OHV OLHQVGHFRPPXQLFDWLRQ
HQWUHOHVFRPSRVDQWVKDXWQLYHDXGHQRWUHDUFKLWHFWXUH3RXUGHVUDLVRQVGHOLVLELOLWpQRXVQHGpWDLOORQV
SDV LFL OHV OLHQV HQWUH OHV FRPSRVDQWV EDVQLYHDX 'H SOXV FHV OLHQV QH SHXYHQW SDV rWUH GpFULWV
SUpFLVpPHQWFDULOVGpSHQGHQWEHDXFRXSGHO¶LQVWDQFLDWLRQGHO¶DUFKLWHFWXUH

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;hͿ
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ĂĐƚŝŽŶƐ
'ƌĂƉŚŝĐĂů
ƌĞŶĚĞƌŝŶŐ
ƌĞǁ
ŝƌĐƌĂĨƚ
ŽŵƉŽŶĞŶƚ
ŝƐƉůĂǇ
ŵĂŶĂŐĞƌ
ǀĞŶƚ
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>ƐĐƌĞĞŶ
<h ;ŝƐƉůĂǇhŶŝƚŚĂƌĚǁĂƌĞͿ

)LJXUH$UFKLWHFWXUHORJLFLHOOHHWPDWpULHOOHG
XQFRFNSLWLQWHUDFWLIUHVSHFWDQWOHVWDQGDUG
$5,1&
/HV V\VWqPHV LQWHUDFWLIV GDQV OHV DYLRQV GRLYHQW UpSRQGUH j XQ FHUWDLQ QRPEUH GH QRUPHV HW
VWDQGDUGVSRXUSRXYRLUrWUHFHUWLILpVHWrWUHHPEDUTXpVGDQVO¶DYLRQ/HVWDQGDUG$5,1&GpILQLW
QRWDPPHQWO¶DUFKLWHFWXUHTX¶LOVGRLYHQWUHVSHFWHUUDSSHOpHHQ)LJXUHYRLUVHFWLRQ
/D GLIILFXOWp LFL HVW G¶LQVWDQFLHU O¶DUFKLWHFWXUH JpQpULTXH SUpVHQWpH GDQV OD VHFWLRQ WRXW HQ
UHVSHFWDQW O¶DUFKLWHFWXUHGpILQLHSDUOHVWDQGDUG$5,1&8QHWHOOH LQVWDQFLDWLRQHVWSUpVHQWpHHQ
3DUWLH&RQWULEXWLRQV

)LJXUH3RXUVLPSOLILHUODILJXUHOH&'6UHSUpVHQWpLFLQ¶LQWHUDJLWTX¶DYHFXQVHXOSLORWH3LORWHW
XQVHXOV\VWqPHDYLRQ $LUFUDIW6\VWHP/DFRPSRVLWLRQGX&'6HVWpJDOHPHQW VLPSOLILpHFDUQRXV
Q¶DYRQVUHSUpVHQWpLFLTX¶XQHVHXOH'8'LVSOD\8QLW6\VWHPHWXQVHXO.&&8.H\ERDUGDQG&XUVRU
&RQWURO8QLW

)LJXUH$UFKLWHFWXUHVLPSOLILpHG
XQFRFNSLWLQWHUDFWLIUHVSHFWDQWOHVWDQGDUG$5,1&
/D)LJXUHSUpVHQWHOHVOLHQVHQWUHOHVFRPSRVDQWVGpILQLVSDUOHVWDQGDUG$5,1&HWOHV
FRPSRVDQWVGpILQLVGDQVQRWUHDUFKLWHFWXUHJpQpULTXH3DUVRXFLGHOLVLELOLWpQRXVQ¶DYRQVUHSUpVHQWpLFL
TXHOHVFRPSRVDQWVKDXWQLYHDX1RXVGLVWLQJXRQVGRQFx /HVSpULSKpULTXHVG¶HQWUpHHWGH VRUWLH OH.&&8HW O¶pFUDQTXLSHUPHWWHQW O¶LQWHUDFWLRQHQWUH OH
V\VWqPHHWO¶pTXLSDJHx /HVHUYHXULOHVWFRPSRVpGXVHUYHXUJUDSKLTXHHWGXJHVWLRQQDLUHGHIHQrWUH,OHVWGRQFUHVSRQVDEOH
GH OD JHVWLRQ GHV pYqQHPHQWV SURYHQDQW GX .&&8 'ULYHUV $EVROXWH &RRUG ,QWHUDFWLRQ
7HFKQLTXHVHW3LFNLQJHWGXUHQGXJUDSKLTXHGHO¶DSSOLFDWLRQVXUO¶pFUDQ5HQGHUHU
R /HFRPSRVDQWGHFDOFXOGHVFRRUGRQQpHVDEVROXHV$EVROXWH&RRUGSUpVHQWHHQSOXVXQ
FRPSRUWHPHQWVSpFLILTXHSRXUOHFXUVHXULORIIUHDX[ZLGJHWVXQPRGHG¶HPSULVRQQHPHQW
&DJLQJGDQVOHTXHOOHFXUVHXUGLVSDUDLWGHPDQLqUHjFHTXHO¶LQWHUDFWLRQQHSXLVVHSOXVVH
IDLUHTX¶DYHFXQVHXOZLGJHWSRXUSRXYRLUFRQFHQWUHUO¶DWWHQWLRQGHO¶XWLOLVDWHXUVXUFHWWH
LQWHUDFWLRQ
R /HFRPSRVDQWHQFKDUJHGXFDOFXOGHVWHFKQLTXHVG¶LQWHUDFWLRQ,QWHUDFWLRQ7HFKQLTXHV
FRPSUHQGXQHVHXOHWHFKQLTXHG¶LQWHUDFWLRQTXLHVWOHFOLFLOHVWUHVSRQVDEOHGHODGpILQLWLRQ
GHVFOLFVSURYHQDQWGX.&&8jSDUWLUGHVpYpQHPHQWVTXHFHOXLFLIRXUQLWERXWRQSUHVVpHW
ERXWRQUHOkFKp
R /H3LFNLQJHVWHQFKDUJHGHO¶LGHQWLILFDWLRQGHVZLGJHWVFLEOpVSDUOHVDFWLRQVXWLOLVDWHXUV
R /HVHUYHXUFRQWLHQWpJDOHPHQWXQFRPSRVDQWDSSHOpJUDSKHGHVFqQH6FHQH*UDSKTXLHVW
UHVSRQVDEOH GH OD JHVWLRQGH OD KLpUDUFKLH GHZLGJHWV&¶HVW FH FRPSRVDQW TXL UHJURXSH
WRXWHVOHVFDUDFWpULVWLTXHVGHO¶HQVHPEOHGHVZLGJHWVQpFHVVDLUHVjODIRLVSRXUOHUHQGXHWOH
SLFNLQJ
R /HFRPSRVDQWGHUHQGX5HQGHUHUJqUHO¶DIILFKDJHJpQpUDOGHO¶DSSOLFDWLRQDLQVLTXHFHOXL
GX FXUVHXU JUDSKLTXH FRUUHVSRQGDQW j OD WUDFNEDOO GX .&&8 ,O HVW GRQF DERQQp DX[
PRGLILFDWLRQVG¶pWDWVGHVFRPSRVDQWV$EVROXWH&RRUGHW6FHQH*UDSKx /HVZLGJHWVFKDTXH8VHU$SSOLFDWLRQ8$DXWUHPHQWGLWODSDUWLHORJLFLHOOHG¶XQV\VWqPHDYLRQLTXH
HVWOLpHjXQHQVHPEOHGHZLGJHWVRUJDQLVpVGHPDQLqUHKLpUDUFKLTXHGDQVXQJUDSKHGHVFqQHJpUpSDU
OHVHUYHXU&HVZLGJHWVFRUUHVSRQGHQWDX[pOpPHQWVG¶DIILFKDJHHWG¶LQWHUDFWLRQG¶XQH8$x /HV V\VWqPHV DYLRQLTXHV LOV VRQW FRPSRVpV GHV GLIIpUHQWV V\VWqPHV SK\VLTXHV GH O¶DYLRQ
$LUFUDIW&RPSRQHQWHJOHVPRWHXUVDLQVLTXHG¶XQHLQWHUIDFHORJLFLHOOHO¶8VHU$SSOLFDWLRQ8$
/¶8$ SHUPHW GH WUDLWHU OHV DFWLRQV GH O¶pTXLSDJH VXU OHV ZLGJHWV YLD OD UpFHSWLRQ G¶pYpQHPHQWV
FRQIRUPHV DX VWDQGDUG $5,1&  $B(YHQWVYDO HQYR\pV SDU OH &'6 /H &'6 SHUPHW
pJDOHPHQWjO¶8$GHQRWLILHUO¶pTXLSDJHG¶XQFKDQJHPHQWG¶pWDWGXV\VWqPHDYLRQLTXHjO¶DLGHGH
PpWKRGHV$BVHW3DUDPHWHUVYDOSHUPHWWDQWGHPRGLILHUO¶DIILFKDJHHWO¶pWDWGHVZLGJHWV/¶8$
FRUUHVSRQG j OD FRPELQDLVRQ GH O¶LQWHUDFWLRQ ORJLTXH HW GX FRQWU{OHXU GH GLDORJXH (OOH HVW GRQF
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

FRQVWLWXpHGHVTXDWUHFRPSRVDQWVSUpVHQWpVGDQVODGpILQLWLRQGHQRWUHDUFKLWHFWXUHODSUpVHQWDWLRQ
OHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGXHWOHFRQWU{OHXUGHGLDORJXH
&HWWHDUFKLWHFWXUHQRXVSHUPHWG¶LGHQWLILHUGHX[SDUWLHVGDQVOHVFRPSRVDQWVORJLFLHOVGHFHW\SHGH
V\VWqPHVLQWHUDFWLIVXQHSDUWLHJpQpULTXHFRPSRVpHGXVHUYHXUHWGHVZLGJHWVHWXQHSDUWLHVSpFLILTXH
FRPSRVpHGHO¶8$GpSHQGDQWWUqVIRUWHPHQWGXV\VWqPHDYLRQLTXHFRQWU{OpSDUOHV\VWqPHLQWHUDFWLI

/DGpFRPSRVLWLRQG¶XQV\VWqPHLQWHUDFWLIHQFRPSRVDQWVUHVSHFWDQWOHPRGqOHDUFKLWHFWXUDO$5&+
SUpVHQWHVL[DYDQWDJHVTXHQRXVH[SOLFLWRQVFLGHVVRXVx 5pXWLOLVDELOLWp OH IDLW GH GpFRXSHU OH V\VWqPH LQWHUDFWLI HQ FRPSRVDQWV GH EDV QLYHDX SHUPHW GH
UpXWLOLVHU OHV FRPSRVDQWVJpQpULTXHV F¶HVWjGLUHQRQ VSpFLILTXHV jXQHDSSOLFDWLRQHQSDUWLFXOLHU
GDQVOHGpYHORSSHPHQWG¶XQHQRXYHOOHDSSOLFDWLRQ$LQVLOHVFRPSRVDQWVGHO¶LQWHUDFWLRQSK\VLTXH
QHVRQWSDVGpSHQGDQWVGHO¶DSSOLFDWLRQHWSHXYHQWrWUHUpXWLOLVpVWHOVTXHOVGDQVXQHDXWUHDSSOLFDWLRQ
SRVVpGDQWOHVPrPHVSpULSKpULTXHVG¶HQWUpHHWGHVRUWLHx 0RGLILDELOLWpGXIDLWGHODGpILQLWLRQGHFRPSRVDQWVEDVQLYHDXLOHVWpJDOHPHQWVLPSOHGHPRGLILHU
XQHSDUWLHGXV\VWqPHLQWHUDFWLIVDQVDYRLUjWRXWPRGLILHU,OHVWDLQVLSRVVLEOHG¶LPDJLQHUUHPSODFHU
XQSpULSKpULTXHG¶HQWUpHSDUXQDXWUHLOVHUDQpFHVVDLUHGHUHYRLUOHGULYHUFRUUHVSRQGDQW7RXWHIRLV
VLFHOXLFLIRXUQLWOHVPrPHVpYpQHPHQWVLOQ¶\DXUDSDVEHVRLQGHUHYRLUOHVFRPSRVDQWVGHSOXVKDXW
QLYHDXx /LVLELOLWpODGpFRPSRVLWLRQGHO¶DUFKLWHFWXUHHQSHWLWVFRPSRVDQWVSHUPHWGHOLPLWHUOHXUFRPSOH[LWp
LOHVWGRQFSOXVIDFLOHGHFRPSUHQGUHOHXUFRPSRUWHPHQWHWGHOHSUpVHQWHUjGHVSHUVRQQHVWLHUFHVx $QDO\VHODGpFRPSRVLWLRQGHO¶DUFKLWHFWXUHHQSHWLWVFRPSRVDQWVODUHQGSOXVIDFLOHPHQWDQDO\VDEOH
$LQVL XQ FRPSRVDQW SOXV SHWLW SRXUUDPLHX[ rWUH YpULILp HW VHUD GRQF XQPHLOOHXU FDQGLGDW j OD
FRQFHSWLRQ]pURGpIDXWTXHQRXVSUpVHQWRQVGDQVOHFKDSLWUHVXLYDQWx *pQpULFLWp ELHQ TXH QRWUH DUFKLWHFWXUH QH SUpVHQWH SDV VSpFLILTXHPHQW OD SULVH HQ FRPSWH GHV
VSpFLILFLWpVGHVV\VWqPHVLQWHUDFWLIVSRVW:,03TXLVRQWKRUVGXSpULPqWUHGHODWKqVHVDJpQpULFLWp
SHUPHW GH OHV SUHQGUH HQ FRPSWH '¶DXWUHV WUDYDX[ OHV RQW G¶DLOOHXUV SULV HQ FRPSWH VXU GHV
DUFKLWHFWXUHV VLPLODLUHV $LQVL GDQV +DPRQ 3DODQTXH HW DO  OHV DXWHXUV SURSRVHQW XQ
UDIILQHPHQWGXPRGqOHDUFKLWHFWXUDO$5&+SRXUSHUPHWWUHODSULVHHQFRPSWHGHVLQWHUDFWLRQVPXOWL
WRXFKGDQV%DVWLGH1DYDUUHHWDOOHVDXWHXUVV¶LQWpUHVVHQWjXQHDSSURFKHjEDVHGHPRGqOHV
IRQGpHVXUOHPRGqOHDUFKLWHFWXUDO$5&+SRXUGpYHORSSHUOHVV\VWqPHVPXOWLPRGDX[/HVDVSHFWV
PXOWLPRGDX[ VRQW G¶DXWDQW SOXV LQWpUHVVDQWV ORUVTXH O¶RQ FRQVLGqUH OHV GpIDLOODQFHV SRVVLEOHV GHV
SpULSKpULTXHVG¶HQWUpH HW GH VRUWLH DLQVL GDQV '1DYDUUH33DODQTXH HW DO  OHV DXWHXUV
SURSRVHQW XQH DUFKLWHFWXUH HW XQH WHFKQLTXH GH GHVFULSWLRQ IRUPHOOH SRXU OH GpYHORSSHPHQW GH
V\VWqPHVUHFRQILJXUDEOHVVXLWHjODGpIDLOODQFHGHVSpULSKpULTXHVG¶HQWUpHRXGHVRUWLHx )RXUQLWXQVXSSRUWjODFHUWLILFDWLRQODGpILQLWLRQGHO¶DUFKLWHFWXUHORJLFLHOOHG¶XQV\VWqPHIDLWSDUWLH
GHVSURFHVVXVGHGpYHORSSHPHQWUHFRPPDQGpVSRXUODFHUWLILFDWLRQWHOTXHFHOXLGHODQRUPH'2
&57&$HW(852&$(D&HWWHQRUPHUHFRPPDQGHHQHIIHWGHGpILQLUOHGHVLJQGXORJLFLHO
jO¶DLGHG¶H[LJHQFHVEDVQLYHDXHWG¶XQHDUFKLWHFWXUHORJLFLHOOH
ͶǤͶ     °  ð 

/¶REMHFWLIGHFHWWHWKqVHHVWGHSURSRVHUXQHPpWKRGHHWGHVRXWLOVSRXUVSpFLILHUHWGpYHORSSHUGHV
V\VWqPHVLQWHUDFWLIVVUVGHIRQFWLRQQHPHQW1RXVDYRQVLGHQWLILpHQVHFWLRQOHVGpIDLOODQFHVGHV
V\VWqPHVLQWHUDFWLIVTXHQRXVFKHUFKRQVjpYLWHUHWOHXUVFDXVHVRQWpWpGpILQLHVSDUQRWUHPRGqOHGH
IDXWHVHQVHFWLRQ1RWUHREMHFWLIHVWGRQFGHUHQGUHOHVV\VWqPHVLQWHUDFWLIVUREXVWHVSDUUDSSRUW
DX[IDXWHVORJLFLHOOHVGHGpYHORSSHPHQWHWDX[IDXWHVQDWXUHOOHVHQRSpUDWLRQ3RXUFHODQRXVSURSRVRQV
XQH DSSURFKH JOREDOH FRPSRVpH G¶XQH DSSURFKH j EDVH GH PRGqOHV SRXU FRQFHYRLU GHV V\VWqPHV
LQWHUDFWLIV ]pURGpIDXW HQ SUpYHQDQW HW pOLPLQDQW OHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW HW G¶XQH
3DUWLH&RQWULEXWLRQV

DUFKLWHFWXUHORJLFLHOOHJpQpULTXHHWWROpUDQWHDX[IDXWHVSHUPHWWDQWGHWROpUHUOHVIDXWHVPDWpULHOOHVHQ
RSpUDWLRQ1RXVSURSRVRQVpJDOHPHQWGHVPpWKRGHVHWRXWLOVSRXUODPLVHHQ°XYUHGHQRWUHDSSURFKH
°°±Ǧ±
'DQVXQSUHPLHU WHPSV QRXVSURSRVRQVGH FRQFHYRLU HW GpYHORSSHU OHV V\VWqPHV LQWHUDFWLIV HQ
SUpYHQDQW HW pOLPLQDQW OHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW 3RXU FHOD QRXV SURSRVRQV XQ
GpYHORSSHPHQWjEDVHGHPRGqOHVGHPDQLqUHjGpYHORSSHUXQORJLFLHO]pURGpIDXW8QORJLFLHO]pUR
GpIDXW +DPLOWRQ  HVW XQ ORJLFLHO QH FRQWHQDQW DXFXQH IDXWH GH GpYHORSSHPHQW ORJLFLHO HW VH
FRPSRUWDQWH[DFWHPHQWFRPPHDWWHQGX1RXVSURSRVRQVO¶XWLOLVDWLRQG¶XQODQJDJHGHGHVFULSWLRQIRUPHO
SRXUODPRGpOLVDWLRQGXFRPSRUWHPHQWGHFKDTXHFRPSRVDQWGHQRWUHDUFKLWHFWXUH/HODQJDJHTXHQRXV
XWLOLVRQVHVWDSSHOp,&2SRXU,QWHUDFWLYH&RRSHUDWLYH2EMHFWV'1DYDUUH33DODQTXHHWDO
LOHVWGpGLpjODGHVFULSWLRQIRUPHOOHGHVV\VWqPHVLQWHUDFWLIV,&2SHUPHWGHGpFULUHOHFRPSRUWHPHQW
GHFRPSRVDQWVLQWHUDFWLIVGHPDQLqUHFRQFLVHFRPSOqWHHWQRQDPELJH&HODQJDJHHVWIRQGpVXUOHV
SULQFLSHVGHVUpVHDX[GH3HWULKDXWQLYHDX*HQULFKFHTXLSHUPHWG¶DQDO\VHUIRUPHOOHPHQWOHV
PRGqOHV$LQVLODPRGpOLVDWLRQGHVFRPSRVDQWVGHQRWUHDUFKLWHFWXUHSHUPHWGHSUpYHQLUO¶LQWURGXFWLRQ
GHIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWGDQVOHVV\VWqPHVLQWHUDFWLIVHWO¶DQDO\VHIRUPHOOHGHFHVPRGqOHV
SHUPHWO¶pOLPLQDWLRQGHVIDXWHVUpVLGXHOOHV&HWWHPpWKRGHHVWGpWDLOOpHGDQVOH&KDSLWUH
  ±±   °  ± 

'DQVXQVHFRQGWHPSVQRXVSURSRVRQVG¶LQWpJUHUGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHVGDQVOHV
V\VWqPHVLQWHUDFWLIV(QHIIHWQRWUHPRGqOHGHIDXWHVFRPSUHQGOHVIDXWHVPDWpULHOOHVHQRSpUDWLRQ&HV
IDXWHVVRQWLQpYLWDEOHVHWLPSUpYLVLEOHVHWQHSHXYHQWGRQFSDVrWUHWUDLWpHVSDUSUpYHQWLRQHWpOLPLQDWLRQ
FRPPHOHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQW'HVpWXGHVRQWSURXYpTXHFHJHQUHGHIDXWHVQ¶pWDLWSDV
QpJOLJHDEOHVXUWRXWGDQVO¶DYLRQLTXH1RUPDQGEHW7DEHUHW1RUPDQG/HVHXOPR\HQGH
WUDLWHUFHVIDXWHVHVWGRQFGHOHVWROpUHUYRLUVHFWLRQ1RXVSURSRVRQVGRQFO¶DMRXWG¶XQPpFDQLVPH
GHWROpUDQFHDX[IDXWHVDX[FRPSRVDQWVGHQRWUHDUFKLWHFWXUH1RXVDYRQVFKRLVLSRXUFHODOHPpFDQLVPH
GHSURJUDPPDWLRQQDXWRWHVWDEOH/DSULH$UODWHWDO&HPpFDQLVPHQRXVSHUPHWGHGpWHFWHUOHV
HUUHXUVSURYRTXpHVSDUOHVIDXWHVQDWXUHOOHVHWGHUHPHWWUHOHV\VWqPHGDQVXQpWDWIRQFWLRQQHODSUqVOHXU
DSSDULWLRQHWLOHVWXWLOLVpSRXUOHVFRPPDQGHVGHYROpOHFWULTXHVGHVDYLRQV$LUEXVGHSXLVO¶$/HV
UDLVRQVGXFKRL[G¶XQWHOPpFDQLVPHHWQRWUHPpWKRGHSRXUO¶DSSOLTXHUDX[FRPSRVDQWVORJLFLHOVGHV
V\VWqPHVLQWHUDFWLIVVRQWGpYHORSSpHVGDQVOH&KDSLWUH
àǯ
1RXVSUpVHQWRQVDX&KDSLWUHGHVPR\HQVSRXUSHUPHWWUHODPLVHHQ°XYUHGHQRWUHDSSURFKH
$LQVLQRXVSURSRVRQVO¶XWLOLVDWLRQG¶XQRXWLOSHUPHWWDQWPLVHHQ°XYUHGHODFRQFHSWLRQ]pURGpIDXW
&HWRXWLOQRPPp3HW6KRS1DYDUUHSHUPHWODPRGpOLVDWLRQO¶H[pFXWLRQHWO¶DQDO\VHGHVPRGqOHV
,&21RXVSURSRVRQVpJDOHPHQW$5,66,0XQVLPXODWHXUGHQR\DXDYLRQLTXH$5,1&DLQVLTX¶XQH
PDTXHWWHSRXUPHWWUHHQ°XYUHO¶LQWURGXFWLRQGHPpFDQLVPHVGHWROpUDQFHDX[IDXWHVGDQVOHVV\VWqPHV
LQWHUDFWLIV
ͶǤͷ 
1RXVDYRQVSUpVHQWpGDQVFHFKDSLWUHOHSpULPqWUHHWOHVK\SRWKqVHVGHFHWWHWKqVH$LQVLQRXVQRXV
LQWpUHVVRQV GDQV FHWWH WKqVH j OD VUHWp GH IRQFWLRQQHPHQW GHV V\VWqPHV LQWHUDFWLIV HW SOXV
SDUWLFXOLqUHPHQWjFHOOHGHOHXUVFRPSRVDQWVORJLFLHOVUHVSRQVDEOHVGHVIRQFWLRQQDOLWpVLQWHUDFWLYHV
1RXVDYRQVHQVXLWHSUpVHQWpOHVPRGHVGHGpIDLOODQFHVGHVV\VWqPHVLQWHUDFWLIVTXHQRXVFKHUFKRQV
jpYLWHUHWOHPRGqOHGHIDXWHDVVRFLpFRQVWLWXpGHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWHWGHVIDXWHV
QDWXUHOOHVHQRSpUDWLRQ
1RXV DYRQV pJDOHPHQW SUpVHQWp GDQV FH FKDSLWUH XQH DUFKLWHFWXUH JpQpULTXH SRXU OHV V\VWqPHV
LQWHUDFWLIVSURSRVDQWGHVLQWHUDFWLRQVGHW\SH:,03TXLSHUPHWG¶LGHQWLILHUOHVFRPSRVDQWVORJLFLHOVVXU
OHVTXHOVQRXVSRXUURQVDSSOLTXHUQRWUHDSSURFKHSRXUFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIV
&KDSLWUH'pILQLWLRQGXSpULPqWUHHWGHVSULQFLSHVGHO¶DSSURFKH

VUVGHIRQFWLRQQHPHQW&HWWHDUFKLWHFWXUHDHQVXLWHpWpLQVWDQFLpHGDQVOHFDVGHVFRFNSLWVLQWHUDFWLIV
TXL FRQVWLWXHQW OH FRQWH[WH DSSOLFDWLI GH OD WKqVH &HWWH LQVWDQFLDWLRQ GH O¶DUFKLWHFWXUH QRXV SHUPHW
G¶DSSOLTXHUQRWUHDSSURFKHVXUGHVFRPSRVDQWVFRQFUHWV
(QILQQRXVDYRQVSUpVHQWpOHSULQFLSHJpQpUDOGHQRWUHDSSURFKHSRXUFRQFHYRLUHWGpYHORSSHUGHV
V\VWqPHVLQWHUDFWLIVVUVGHIRQFWLRQQHPHQW&HWWHDSSURFKHUHSRVHVXUXQHDSSURFKHSRXUODFRQFHSWLRQ
HW OH GpYHORSSHPHQW GH V\VWqPHV LQWHUDFWLIV ]pURGpIDXW HW VXU O¶LQWURGXFWLRQ GHV PpFDQLVPHV GH
WROpUDQFHDX[IDXWHVGDQVOHVV\VWqPHVLQWHUDFWLIV
/HVFKDSLWUHVVXLYDQWVSUpVHQWHQWSOXVHQGpWDLOOHVGHX[PpWKRGHVGHO¶DSSURFKHSURSRVpH$LQVL
QRXV SUpVHQWRQV GDQV OH &KDSLWUH XQH DSSURFKH j EDVH GH PRGqOH SRXU XQH FRQFHSWLRQ HW XQ
GpYHORSSHPHQW ]pURGpIDXW GHV V\VWqPHV LQWHUDFWLIV DX WUDYHUV OD PRGpOLVDWLRQ GHV FRPSRVDQWV GX
V\VWqPH j O¶DLGH G¶XQH WHFKQLTXH GH GHVFULSWLRQ IRUPHOOH QRPPpH,&2 1RXV SUpVHQWRQV GDQV OH
&KDSLWUH XQH DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV SRXU OHV V\VWqPHV LQWHUDFWLIV (QILQ QRXV
SUpVHQWRQVGDQVOH&KDSLWUHGHVRXWLOVHWGHVPR\HQVSRXUODPLVHHQ°XYUHGHQRWUHDSSURFKH


  
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6RPPDLUH
3ULQFLSHGHO¶DSSURFKHSURSRVpH
&RQFHSWLRQ]pURGpIDXW
0RGpOLVDWLRQIRUPHOOHGHVV\VWqPHVLQWHUDFWLIV
,&2XQHQRWDWLRQIRUPHOOHSRXUODVSpFLILFDWLRQGHVV\VWqPHVLQWHUDFWLIV
/HVUpVHDX[GH3HWULHWOHVUpVHDX[GH3HWULKDXWQLYHDX
/HV2EMHWV&RRSpUDWLI&2
/HV2EMHWV&RRSpUDWLIV,QWHUDFWLIV,&2
/HV,&RPSR1HW
6\QWKqVH
$SSOLFDWLRQGHO¶DSSURFKHjQRWUHDUFKLWHFWXUH
,OOXVWUDWLRQVXUXQH[HPSOH
3UpVHQWDWLRQGHO¶H[HPSOH
0RGpOLVDWLRQGXFRQWU{OHXUGHGLDORJXH
0RGpOLVDWLRQGHO¶LQWHUDFWLRQORJLTXH
0RGpOLVDWLRQGHVZLGJHWV
0RGpOLVDWLRQGXVHUYHXU
&RQFOXVLRQ

$XYXGXPRGqOHGHIDXWHTXHQRXVYHQRQVGHSUpVHQWHUQRXVSURSRVRQVGDQVXQSUHPLHUWHPSV
XQH DSSURFKH SRXU OD SUpYHQWLRQ GHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW'DQV FH EXW FH FKDSLWUH
SUpVHQWH QRWUH DSSURFKH j EDVH GHPRGqOHV SRXU OD FRQFHSWLRQ HW OH GpYHORSSHPHQW ]pURGpIDXW GH
V\VWqPHVLQWHUDFWLIV(OOHHVWIRQGpHVXUODGHVFULSWLRQFRQFLVHFRPSOqWHHWQRQDPELJHGHVGLIIpUHQWV
FRPSRVDQWVGXV\VWqPH LQWHUDFWLIJUkFHj OHXUPRGpOLVDWLRQj O¶DLGHG¶XQHQRWDWLRQ IRUPHOOHDSSHOpH
,&2
/DSUHPLqUHVHFWLRQSUpVHQWHOHSULQFLSHGHQRWUHDSSURFKHjEDVHGHPRGqOHVSRXUODFRQFHSWLRQHW
OHGpYHORSSHPHQWGHV\VWqPHVLQWHUDFWLIV]pURGpIDXW3RXUFHODQRXVGpILQLVVRQVOHFRQFHSWGH]pUR
GpIDXWHWGpFULYRQVQRWUHDSSURFKHSRXUQRXVHQDSSURFKHUDXWDQWTXHSRVVLEOH
/DGHX[LqPHVHFWLRQSUpVHQWHODQRWDWLRQIRUPHOOH,&2OHVGLIIpUHQWVpOpPHQWVTXLODFRPSRVHQWHW
FRPPHQWFHX[FLQRXVSHUPHWWHQWGHPRGpOLVHUOHVDVSHFWVHVVHQWLHOVGHVV\VWqPHVLQWHUDFWLIV
/D WURLVLqPHVHFWLRQSUpVHQWHFRPPHQWQRWUHDSSURFKHjEDVHGHPRGqOHVSHXWrWUHDSSOLTXpHj
O¶DUFKLWHFWXUHJpQpULTXHSRXUOHVV\VWqPHVLQWHUDFWLIVTXHQRXVDYRQVSUpVHQWpHHQVHFWLRQ
/DTXDWULqPH VHFWLRQ LOOXVWUHQRWUH DSSURFKHVXUXQH[HPSOH VLPSOH&HWWH VHFWLRQQRXVSHUPHW
G¶LOOXVWUHUODPRGpOLVDWLRQGHWRXVOHVFRPSRVDQWVGpILQLVSDUQRWUHDUFKLWHFWXUHYRLUVHFWLRQHWGH
PHWWUHHQDYDQWOHVGLIIpUHQWVFRQFHSWVHWWHFKQLTXHVXWLOLVpV
ͷǤͳ ǯ±
±Ǧ±
8QORJLFLHO]pURGpIDXWHVWXQORJLFLHOQHFRQWHQDQWDXFXQHIDXWHGHGpYHORSSHPHQWORJLFLHOHWTXL
VH FRPSRUWH H[DFWHPHQW FRPPH DWWHQGX &RQFHYRLU HW GpYHORSSHU XQ ORJLFLHO ]pURGpIDXW HVW
3DUWLH&RQWULEXWLRQV

WKpRULTXHPHQWSRVVLEOHPDLVWUqVGLIILFLOH+DPLOWRQ,OHVWFHSHQGDQWSRVVLEOHGHFRQFHYRLUGHV
ORJLFLHOVV¶DSSURFKDQWGX]pURGpIDXWF¶HVWjGLUHDYHFXQIRUWWDX[GHSUREDELOLWpGHQHSDVDYRLUGH
GpIDXWV 3RXU FHOD LO HVW QpFHVVDLUH G¶XWLOLVHU GHV PpWKRGHV IRUPHOOHV SHUPHWWDQW GH SUpYHQLU HW
G¶pOLPLQHU OHV GpIDXWV GX ORJLFLHO &HV PpWKRGHV SHXYHQW rWUH DSSOLTXpHV j SOXVLHXUV QLYHDX[ GX
SURFHVVXVGHGpYHORSSHPHQWDXQLYHDXGHVVSpFLILFDWLRQVGHODYpULILFDWLRQHWGHODYDOLGDWLRQDLQVL
TXHGXWHVWGXORJLFLHO6WDYHO\
/H SUHPLHU SDV SRXU REWHQLU XQ ORJLFLHO ]pURGpIDXW HVW GH PHWWUH HQ SODFH GHV PpWKRGHV GH
SUpYHQWLRQGHVIDXWHVTXLSRXUURQWrWUHSDUODVXLWHFRPSOpWpHVSDUGHVPpWKRGHVG¶pOLPLQDWLRQWHOOHVTXH
OHWHVWGXORJLFLHO6WDYHO\1RXVQRXVLQWpUHVVRQVGDQVFHWWHWKqVHjFHWWHSUHPLqUHpWDSHF¶HVWj
GLUHDX[PpWKRGHVGHSUpYHQWLRQGHVIDXWHVSHUPHWWDQWGHFRQVWUXLUHXQORJLFLHOFRQWHQDQWOHPRLQVGH
IDXWHVSRVVLEOHV
1RXV DYRQV SURSRVp GDQV OH FKDSLWUH SUpFpGHQW XQH DUFKLWHFWXUH ORJLFLHOOH SRXU OHV V\VWqPHV
LQWHUDFWLIV&HWWH DUFKLWHFWXUH ORJLFLHOOH SDUWLFLSH j O¶HIIRUW GH FRQFHSWLRQ ]pURGpIDXW GX V\VWqPH HQ
GpILQLVVDQWOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIVPDLVQ¶HVWSDVVXIILVDQWHFDUHOOHQHSHUPHW
SDVGHVSpFLILHUOHFRPSRUWHPHQWGHO¶HQVHPEOHGXV\VWqPHHQSDUWLFXOLHUOHVOLHQVHWUHODWLRQVHQWUHOHV
FRPSRVDQWV,OHVWLPSRUWDQWGHSRXYRLUVSpFLILHUOHFRPSRUWHPHQWGHVGLIIpUHQWVFRPSRVDQWVORJLFLHOV
GXV\VWqPHDILQGHSRXYRLUOHYpULILHU'DQVOHGRPDLQHGHVV\VWqPHVFULWLTXHVOHVPRGqOHVIRUPHOVVRQW
SDUWLFXOLqUHPHQW XWLOLVpV SRXU GpFULUH OH FRPSRUWHPHQW GX V\VWqPH FDU LOV SHUPHWWHQW GH IRXUQLU XQ
VXSSRUWjODYpULILFDWLRQHWjODYDOLGDWLRQGXV\VWqPH6WRUH\
±°
'DQV FHWWH WKqVH QRXV QRXV LQWpUHVVRQV SOXV SDUWLFXOLqUHPHQW DX[ V\VWqPHV LQWHUDFWLIV 3RXU
FRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXWQRXVSURSRVRQVGHPRGpOLVHUGHPDQLqUH
FRQFLVHFRPSOqWHHWQRQDPELJHOHXUFRPSRUWHPHQWjO¶DLGHG¶XQHQRWDWLRQIRUPHOOH,OHVWLPSRUWDQW
GH QRWHU TXH FHWWHPRGpOLVDWLRQ GHYUD GDQV XQ VHFRQG WHPSV rWUH FRPSOpWpH SDU GHV DSSURFKHV GH
YpULILFDWLRQHWGHYDOLGDWLRQ
/HEHVRLQGHQRWDWLRQIRUPHOOHSRXUODPRGpOLVDWLRQGXFRPSRUWHPHQWGHVV\VWqPHVLQWHUDFWLIVD
pWpH[SULPpHWpWXGLpGDQVGHQRPEUHX[WUDYDX[WHOVTXHFHX[GH3DODQTXHHW%DVWLGH-RKQVRQ
7KLPEOHE\8VHU&HQWHUHG0HWKRGV$UH,QVXIILFLHQWIRU6DIHW\&ULWLFDO6\VWHPVRX$
-'L[&HVWUDYDX[SHUPHWWHQWGHPHWWUHHQpYLGHQFHOHVDYDQWDJHVGHO¶XWLOLVDWLRQGHQRWDWLRQV
IRUPHOOHVSRXUODGHVFULSWLRQGXFRPSRUWHPHQWGHVV\VWqPHVHQPRQWUDQWTX¶LOVSHUPHWWHQWXQFHUWDLQ
QRPEUHG¶DYDQWDJHVQRQVSpFLILTXHVDX[DVSHFWVLQWHUDFWLIVGXV\VWqPHx 'pFULUHOHFRPSRUWHPHQWGHVV\VWqPHVGHPDQLqUHFRPSOqWHHWQRQDPELJHx 3UDWLTXHUGHVDFWLYLWpVG¶DQDO\VHHWGHYpULILFDWLRQVXUOHVPRGqOHVHWGRQFVXUOHFRPSRUWHPHQWGX
V\VWqPHx $PpOLRUHUODFRPPXQLFDWLRQHQWUHOHVGLIIpUHQWVDFWHXUVGXF\FOHGHGpYHORSSHPHQW
1RXV DYRQV LGHQWLILp HQ VHFWLRQ OHV EHVRLQV VSpFLILTXHV DX[ V\VWqPHV LQWHUDFWLIV SRXU
VpOHFWLRQQHUXQHQRWDWLRQSRXUODGHVFULSWLRQFRPSRUWHPHQWDOHGHVV\VWqPHVLQWHUDFWLIV7RXWG¶DERUG
FHOOHFLGRLWDYRLUXQSRXYRLUG¶H[SUHVVLRQSHUPHWWDQWGHGpFULUHOHVDVSHFWVVSpFLILTXHVDX[V\VWqPHV
LQWHUDFWLIVTXHQRXVFLWRQVFLGHVVRXVx /DGHVFULSWLRQGHVREMHWVHWGHOHXUYDOHXUx /DGHVFULSWLRQGHVpWDWVx /DUHSUpVHQWDWLRQGHVpYpQHPHQWVx /DUHSUpVHQWDWLRQGHVDVSHFWVWHPSRUHOVx /DUHSUpVHQWDWLRQGHVFRPSRUWHPHQWVFRQFXUUHQWVHWGHO¶LQVWDQFLDWLRQG\QDPLTXHx 'HVFULSWLRQGHODSUpVHQWDWLRQHWGHVDFWLYDWLRQVTXLIRQWVXLWHjXQHDFWLRQGHO¶XWLOLVDWHXU
(QSOXVGHFHVEHVRLQVGHSRXYRLUG¶H[SUHVVLRQQRXVQRXV LQWpUHVVRQV jXQHQRWDWLRQ IRUPHOOH
SHUPHWWDQWGHGpFULUHWRXVOHVFRPSRVDQWVORJLFLHOVGHQRWUHDUFKLWHFWXUH&HOOHFLGRLWpJDOHPHQWrWUH
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

RXWLOOpHDILQGHSHUPHWWUHODGHVFULSWLRQGHV\VWqPHVFRPSOLTXpVWHOVTXHOHVDSSOLFDWLRQVLQWHUDFWLYHV
GDQVOHVFRFNSLWVG¶DYLRQV
7RXWHVFHVH[LJHQFHVQRXVDPqQHQWjFKRLVLUODQRWDWLRQ,&2,QWHUDFWLYH&RRSHUDWLYH2EMHFWVFDU
F¶HVW OD VHXOH TXL UpSRQG DX[ EHVRLQV GH FRQFHSWLRQ HW GH GpYHORSSHPHQW GHV V\VWqPHV LQWHUDFWLIV
FULWLTXHVYRLUVHFWLRQ1RXVGpFULYRQVFHWWHQRWDWLRQGDQVODVHFWLRQVXLYDQWHWHOOHTX¶HOOHDpWp
GpFULWHGDQVOHVWUDYDX[GH+DPRQTXLSUpVHQWHQWVDYHUVLRQODSOXVDFWXHOOH
ͷǤʹ ǣ      ±  °

'DQV FHWWH VHFWLRQ QRXV SUpVHQWRQV OD QRWDWLRQ IRUPHOOH TXH QRXV XWLOLVRQV ,&2 SRXU2EMHWV
&RRSpUDWLI ,QWHUDFWLI ,O HVW LPSRUWDQW GH QRWHU TXH FHWWH WKqVH Q¶DSSRUWH SDV GH FRQWULEXWLRQ VXU OD
QRWDWLRQ,&2QRXVDYRQVFHSHQGDQWFKRLVLGHGpWDLOOHUFHWWHQRWDWLRQGDQVFHFKDSLWUHDILQGHIDFLOLWHUOD
OHFWXUH
/D QRWDWLRQ ,&2 V¶DSSXLH VXU OHV FRQFHSWV GH OD SURJUDPPDWLRQ RULHQWpHREMHW SRXU GpFULUH OHV
DVSHFWVVWUXFWXUHOVGHVV\VWqPHVLQWHUDFWLIVHWVXUOHVFRQFHSWVGHVUpVHDX[GH3HWULKDXWQLYHDX*HQULFK
SRXUGpFULUHOHVDVSHFWVFRPSRUWHPHQWDX[8QHSUHPLqUHYHUVLRQGHFHWWHQRWDWLRQDpWpGpILQLH
SDU OHV WUDYDX[GH3DODQTXHHWV¶DSSXLHVXU O¶XWLOLVDWLRQGHVUpVHDX[GH3HWULjREMHWV FRPPH
SUpVHQWpGDQVOHVWUDYDX[GH%DVWLGHHW3DODQTXH1RXVSUpVHQWRQVGDQVFHGRFXPHQWODGHUQLqUH
YHUVLRQGHODQRWDWLRQWHOOHTX¶HOOHDpWpGpILQLHSDUOHVWUDYDX[GH+DPRQ
3RXUPLHX[FRPSUHQGUH ODQRWDWLRQ ,&2QRXVSUpVHQWRQV WRXWG¶DERUG OHV UpVHDX[GH3HWUL VXU
OHVTXHOVHOOHV¶DSSXLH1RXVSUpVHQWRQVHQVXLWH ODQRWDWLRQ&2SRXU&RRSHUDWLYH2EMHFWVRX2EMHWV
&RRSpUDWLIVGRQWODQRWDWLRQ,&2HVWXQHH[WHQVLRQ(QILQQRXVSUpVHQWRQVODQRWDWLRQ,&21RXVQH
SUpVHQWRQVLFLTXHOHVpOpPHQWVHVVHQWLHOVjODFRPSUpKHQVLRQGHODQRWDWLRQHWjVRQXWLOLVDWLRQGDQVOH
FDGUHGHFHWWHWKqVH8QHSUpVHQWDWLRQSOXVFRPSOqWHGHFHVWURLVQRWDWLRQVUpVHDX[GH3HWUL&2HW,&2
SHXWrWUH WURXYpH GDQV OHV WUDYDX[ GH +DPRQ  ,O HVW LPSRUWDQW GH QRWHU TXH OHV GLIIpUHQWHV
LOOXVWUDWLRQVSUpVHQWpHVGDQVFHFKDSLWUHFRUUHVSRQGHQWjFHOOHVIRXUQLHVSDUO¶RXWLO3HW6KRSTXLSHUPHW
QRWDPPHQWG¶pGLWHUOHVPRGqOHV,&21RXVSUpVHQWRQVFHWRXWLOHQVHFWLRQ
±±Ǧ
/HVUpVHDX[GH3HWUL3HWULVRQWXQHWHFKQLTXHGHGHVFULSWLRQIRUPHOOHSHUPHWWDQWGHGpFULUH
OH FRPSRUWHPHQW G\QDPLTXH GHV V\VWqPHV j pYpQHPHQWV GLVFUHWV &RQFUqWHPHQW LOV VRQW XQ RXWLO
JUDSKLTXHV¶DSSX\DQWVXUXQPRGqOHPDWKpPDWLTXHTXLSHUPHWGHPRGpOLVHUH[SOLFLWHPHQWOHVQRWLRQV
G¶pWDWHWGHFKDQJHPHQWG¶pWDWHQSUHQDQWHQFRPSWHXQQRPEUHLQILQLG¶pWDWV

)LJXUH5HSUpVHQWDWLRQGHVSODFHVGDQVOHVUpVHDX[GH3HWUL 
8QUpVHDXGH3HWULHVWXQJUDSKHFRPSUHQDQWGHX[W\SHVGHQ°XGVOHVSODFHVHWOHVWUDQVLWLRQV
UHOLpVSDUGHVDUFVRULHQWpV/HVSODFHVVRQWUHSUpVHQWpHVSDUGHVHOOLSVHVYRLU)LJXUHDHWSHUPHWWHQW
GHPRGpOLVHUOHVGLIIpUHQWVpWDWVGXV\VWqPH(OOHVSHXYHQWFRQWHQLUGHVMHWRQVTXLVRQWUHSUpVHQWpVSDU
GHVFHUFOHVYLROHWVPDUTXpVG¶XQFKLIIUHUHSUpVHQWDQWOHQRPEUHGHMHWRQVSUpVHQWVGDQVODSODFHYRLU
)LJXUHE&HX[FL UHSUpVHQWHQW OHVYDULDEOHVG¶pWDW GXV\VWqPH/¶pWDWG¶XQ UpVHDXGH3HWUL jXQ
LQVWDQWGRQQpHWGRQFGXV\VWqPHDVVRFLpHVWGpILQLSDUVRQPDUTXDJHF¶HVWjGLUHSDUODGLVWULEXWLRQ
HWODYDOHXUGHVMHWRQVGDQVVHVSODFHV
D7UDQVLWLRQIUDQFKLVVDEOH E7UDQVLWLRQQRQIUDQFKLVVDEOH
)LJXUH5HSUpVHQWDWLRQVGHVWUDQVLWLRQVGDQVOHVUpVHDX[GH3HWUL 
3DUWLH&RQWULEXWLRQV

/¶pYROXWLRQGHO¶pWDWG¶XQUpVHDXGH3HWULHVWFRQGLWLRQQpHSDUOHIUDQFKLVVHPHQWGHVWUDQVLWLRQV
/HV WUDQVLWLRQV VRQW UHSUpVHQWpHV SDU GHV UHFWDQJOHV YRLU )LJXUH HW SHUPHWWHQW GH FDUDFWpULVHU
O¶pYROXWLRQGHVMHWRQVHQIRQFWLRQGXPDUTXDJHGXUpVHDXHWGXSDUFRXUVGpILQLSDUOHVDUFV

)LJXUH5HSUpVHQWDWLRQGHVGLIIpUHQWVW\SHVG¶DUFVGDQVOHVUpVHDX[GH3HWUL 
/HVDUFVVRQWGHVDUFVRULHQWpVYRLU)LJXUHTXLSHUPHWWHQWGHUHOLHUXQHSODFHjXQHWUDQVLWLRQ
RXLQYHUVHPHQW,OVSHUPHWWHQWGHGpILQLUOHSDUFRXUVGHVMHWRQVHQFRQGLWLRQQDQWODIUDQFKLVVDELOLWpGHV
WUDQVLWLRQV$LQVLXQHWUDQVLWLRQHVWIUDQFKLVVDEOHVLHWVHXOHPHQWVLOHQRPEUHGHMHWRQVGDQVVHVSODFHV
G¶HQWUpSODFHVUHOLpHVSDUXQDUFHQWUDQWjODWUDQVLWLRQHVWVXSpULHXURXpJDODXSRLGVGHVDUFVVLPSOHV
YRLU )LJXUHD UHOLDQW UHVSHFWLYHPHQW FKDFXQH GHV FHV SODFHV j FHWWH WUDQVLWLRQ 8QH WUDQVLWLRQ
IUDQFKLVVDEOH HVW UHSUpVHQWpH SDU XQ UHFWDQJOH YLROHW YRLU )LJXUHD DORUV TX¶XQH WUDQVLWLRQ QRQ
IUDQFKLVVDEOH HVW UHSUpVHQWpH SDU XQ UHFWDQJOH JULV YRLU )LJXUHE /H IUDQFKLVVHPHQW G¶XQH
WUDQVLWLRQQHPHWHQMHXTXHOHVMHWRQVFRQWHQXVGDQVOHVSODFHVG¶HQWUpHWGHVRUWLH6LXQHWUDQVLWLRQHVW
IUDQFKLVVDEOHHOOHHVWLPPpGLDWHPHQWIUDQFKLH
/HIUDQFKLVVHPHQWG¶XQHWUDQVLWLRQFRQVRPPHXQMHWRQSUpVHQWGDQVODSODFHG¶HQWUpHHQOHUHWLUDQW
HWGpSRVHXQMHWRQGDQVODSODFHHQVRUWLH&HFRPSRUWHPHQWHVWLOOXVWUpHQ)LJXUH/HQRPEUHGH
MHWRQVFRQVRPPpVGDQVODSODFHG¶HQWUpHHWGpSRVpVGDQVODSODFHGHVRUWLHGpSHQGGXSRLGVGHVDUFV
DVVRFLpV
D  E 
)LJXUHeWDWG
XQUpVHDXGH3HWULDYDQWDHWDSUqV EXQIUDQFKLVVHPHQWGHWUDQVLWLRQ
/HVSODFHVSHXYHQWrWUHUHOLpHVDX[WUDQVLWLRQVSDUGHVDUFVVSpFLDX[FHX[FLPRGLILHQWDORUVOHV
FRQGLWLRQVGHIUDQFKLVVDELOLWpGHVWUDQVLWLRQV1RXVUHWLHQGURQVDLQVLOHVDUFVGHWHVWYRLU)LJXUHE
HWOHVDUFVLQKLELWHXUVYRLU)LJXUHF
/HVDUFVGHWHVWUHQGHQWXQHWUDQVLWLRQIUDQFKLVVDEOHVLHWVHXOHPHQWVLODSODFHHQHQWUpHFRQWLHQWDX
PRLQVXQMHWRQ&HOXLFLQHVHUDSDVFRQVRPPpSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQ&HFRPSRUWHPHQW
HVWLOOXVWUpHQ)LJXUH
D  E 
)LJXUHeWDWG
XQUpVHDXGH3HWULDYDQWDHWDSUqVE OHIUDQFKLVVHPHQWGHWUDQVLWLRQFRQGLWLRQQpH
SDUXQDUFGHWHVW
/HVDUFVLQKLELWHXUVUHQGHQWXQH WUDQVLWLRQIUDQFKLVVDEOHVLHWVHXOHPHQWVL ODSODFHHQHQWUpHQH
FRQWLHQWSDVGHMHWRQ&HFRPSRUWHPHQWHVWLOOXVWUpHQ)LJXUH
D  E 
)LJXUHeWDWG
XQUpVHDXGH3HWULDYDQWDHWDSUqVEOHIUDQFKLVVHPHQWGHWUDQVLWLRQFRQGLWLRQQpH
SDUXQDUFLQKLELWHXU
/HVUpVHDX[GH3HWULWHPSRULVpV*KH]]LHWDOSHUPHWWHQWGHPRGpOLVHUOHWHPSVGHPDQLqUH
TXDQWLWDWLYHDX WUDYHUV O¶XWLOLVDWLRQGHWUDQVLWLRQV WHPSRULVpHV8QH WUDQVLWLRQ WHPSRULVpHHVWIUDQFKLH
VHXOHPHQWDSUqVXQFHUWDLQWHPSVDSUqVrWUHGHYHQXHIUDQFKLVVDEOH&HWHPSVHVWGpILQLHQPLOOLVHFRQGHV
HWSUpVHQWpHQWUHFURFKHWV&HFRPSRUWHPHQWHVWLOOXVWUpHQ)LJXUHRO¶RQSHXWYRLUTXHODWUDQVLWLRQ
WBQ¶HVWIUDQFKLHTX¶DSUqVPV
D  E 
)LJXUHeWDWG
XQUpVHDXGH3HWULDYDQWDHWDSUqVEOHIUDQFKLVVHPHQWG
XQHWUDQVLWLRQWHPSRULVpH 
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

3DU FRQVWUXFWLRQ SOXVLHXUV WUDQVLWLRQV SHXYHQW rWUH HQ FRQIOLW HQ D\DQW OHV PrPHV SODFHV HW
FRQGLWLRQVG¶HQWUpHVFRPPHLOOXVWUpHQ)LJXUH'DQVFHFDVOHUpVHDXVHUDLQGpWHUPLQLVWHOHFKRL[
GHODWUDQVLWLRQIUDQFKLHVHUDIDLWGHPDQLqUHDOpDWRLUH

)LJXUH([HPSOHGHFRPSRUWHPHQWLQGpWHUPLQLVWHGDQVOHVUpVHDX[GH3HWUL 
/HVUpVHDX[GH3HWULjREMHWRX231SRXU2EMHFW3HWUL1HWVGpILQLVSDUOHVWUDYDX[GH-HQVHQ
LQWURGXLVHQWOHVFDUDFWpULVWLTXHVVXLYDQWHVx /HVMHWRQVSHXYHQWrWUHGHVUpIpUHQFHVjGHVREMHWVx /HVDUFVVRQWpWLTXHWpVSDUGHVQRPVGHYDULDEOHVSHUPHWWDQWGHGpFULUHOHIORWGHVREMHWVx /HVWUDQVLWLRQVSHXYHQWFRQWHQLUGHVDFWLRQVTXLVRQWHIIHFWXpHVORUVGXIUDQFKLVVHPHQWx /DIUDQFKLVVDELOLWpG¶XQHWUDQVLWLRQSHXWrWUHFRQGLWLRQQpHHQSOXVGHODSUpVHQFHRXO¶DEVHQFHGH
MHWRQVSDUXQHSUpFRQGLWLRQSRUWDQWVXUODYDOHXUGHFHVMHWRQVx /DIUDQFKLVVDELOLWpG¶XQHWUDQVLWLRQSHXWpJDOHPHQWrWUHFRQGLWLRQQpHSDUODSURSULpWpG¶XQLILFDWLRQ

)LJXUH([HPSOHGHUpVHDXGH3HWULjREMHWV 
/D)LJXUHSUpVHQWHXQH[HPSOHGHUpVHDXGH3HWULjREMHWV/HVMHWRQVFLUFXODQWGDQVOHUpVHDX
VRQWGHVFRXSOHVDEUHVSHFWLYHPHQWDFFRQVWLWXpVG¶XQREMHWDD\DQWXQHPpWKRGHSULQWLQW
HWG¶XQHQWLHUEUHVSHFWLYHPHQWF/DWUDQVLWLRQWSRVVqGHXQHSUpFRQGLWLRQVXUODYDOHXUGHO¶REMHWE
HOOHHVWIUDQFKLVVDEOHVLHWVHXOHPHQWVLODYDOHXUGHO¶HQWLHUEFRQWHQXGDQVOHMHWRQGHODSODFHSHVW
VWULFWHPHQW LQIpULHXU j F¶HVW OH FDV VXU OD ILJXUH FHWWH WUDQVLWLRQ SRVVqGHpJDOHPHQW XQH DFWLRQ
DSULQWETXLH[pFXWHODPpWKRGHSULQWGHO¶REMHWDDYHFFRPPHSDUDPqWUHO¶HQWLHUE/DWUDQVLWLRQW
QHSRVVqGHSDVGHSUpFRQGLWLRQPDLVSRVVqGHXQHDFWLRQLQWF E
6XSSRVRQVTXHGDQVO¶pWDWLQLWLDOOHMHWRQGHODSODFHSFRQWLHQQHXQREMHW[GXERQW\SHHWG¶XQ
HQWLHUDXWUHPHQWGLWXQFRXSOH[!/RUVGXIUDQFKLVVHPHQWGHODWUDQVLWLRQWO¶DFWLRQSULQW
HVW HIIHFWXpH VXU O¶REMHW [ HW OH MHWRQ [! HVW WUDQVPLV j OD SODFH S /D WUDQVLWLRQ W HVW DORUV
IUDQFKLVVDEOH/RUVGHVRQIUDQFKLVVHPHQWXQ MHWRQHVW WUDQVPLVj ODSODFHS FRQWHQDQW OHVYDOHXUV
G¶REMHWV PRGLILHV VXLWH j O¶DFWLRQ HIIHFWXpH ORUV GX IUDQFKLVVHPHQW GH W DXWUHPHQW GLW [! /D
WUDQVLWLRQWHVWDORUVGHQRXYHDXIUDQFKLVVDEOHWDQWTXHODYDOHXUGHEHVWLQIpULHXUHjF¶HVWjGLUH
MXVTX¶jFHTXHODWUDQVLWLRQWDLWpWpIUDQFKLHGL[IRLV
D  E 
)LJXUH([HPSOHGHIUDQFKLVVHPHQWGDQVXQUpVHDXGH3HWULjREMHWVDYDQWDHWDSUqVE
XQLILFDWLRQ
/D)LJXUH LOOXVWUH ODSURSULpWpG¶XQLILFDWLRQ/RUVTXHOHVDUFVG¶HQWUpHG¶XQH WUDQVLWLRQVRQW
pWLTXHWpVDYHFXQQRPGHYDULDEOHFRPPXQODWUDQVLWLRQHVWIUDQFKLVVDEOHVLHWVHXOHPHQWVLOHVSODFHV
G¶HQWUpHFRQWLHQQHQWFKDFXQHXQMHWRQD\DQWXQHYDOHXULGHQWLTXHSRXUFHWWHYDULDEOHpWLTXHWpH&¶HVWFH
3DUWLH&RQWULEXWLRQV

FRPSRUWHPHQWTXLHVWUHSRUWpHQ)LJXUHRODYDOHXUGHODYDULDEOHDHVWpJDOHSRXUOHMHWRQFRQWHQX
GDQVODSODFHSHWSRXUFHOXLFRQWHQXGDQVODSODFHSVLOHVGHX[MHWRQVQ¶DYDLWSDVFRQWHQXXQHYDOHXU
GHYDULDEOHDpJDOHODWUDQVLWLRQWQ¶DXUDLWSDVpWpIUDQFKLVVDEOH
±ȋȌ
/HIRUPDOLVPHGHV2EMHWV&RRSpUDWLIVHVWFRQVWLWXpG¶XQHQVHPEOHGHFODVVHVOHV&2FODVVHVTXL
GpILQLVVHQW GHV REMHWV FRRSpUDWLIV OHV LQVWDQFHV8QH&2FODVVH HVW FRQVWLWXpHG¶XQH LQWHUIDFH -DYD
GpFULYDQWOHVVHUYLFHVTX¶HOOHSURSRVHHWG¶XQUpVHDXGH3HWULjREMHWGpFULYDQWVRQFRPSRUWHPHQWFHOXL
FLHVWDSSHOp2E&6SRXU6WUXFWXUHGH&RQWU{OHGHO¶2EMHWRX2EMHFW&RQWURO6WUXFWXUH
/DFRPPXQLFDWLRQHQWUHOHVREMHWVFRRSpUDWLIVHVWUHQGXHSRVVLEOHSDUGHX[PR\HQVO¶XWLOLVDWLRQ
G¶XQSURWRFROHGHFRPPXQLFDWLRQGHW\SHFOLHQWVHUYHXUHQXWLOLVDQWGHVDSSHOVGHVVHUYLFHVGpILQLVSDU
O¶LQWHUIDFH-DYDRXO¶XWLOLVDWLRQG¶XQHFRPPXQLFDWLRQSDUpYpQHPHQWV
/HVVHUYLFHVGDQVOHVREMHWVFRRSpUDWLIV
/¶LQWHUIDFHORJLFLHOOH-DYDGHOD&2FODVVHSHUPHWGHGpILQLUOHVVHUYLFHVRIIHUWVSDUOD&2FODVVH
/¶H[pFXWLRQGHFHVVHUYLFHVHVWV\QFKURQH3RXUFKDFXQGHFHVVHUYLFHVWURLVSODFHVVRQWJpQpUpHVGDQV
O¶2E&6OHUpVHDXGH3HWULFRUUHVSRQGDQWjOD&2FODVVHXQHSODFHG¶HQWUpH6,3XQHSODFHGHVRUWLH
623 HW XQH SODFH G¶H[FHSWLRQ 6(3 /¶DSSHO GX VHUYLFH FRQVLVWH j GpSRVHU XQ MHWRQ FRQWHQDQW OHV
SDUDPqWUHVGHO¶DSSHOGDQVODSODFHG¶HQWUpHGXVHUYLFH6,35HQGUHOHVHUYLFHUHYLHQWjGpSRVHUXQ
MHWRQFRQWHQDQWOHUpVXOWDWGHODUHTXrWHGDQVODSODFHGHVRUWLHGXVHUYLFH623(QILQODQRWLILFDWLRQ
G¶XQHHUUHXUG¶H[pFXWLRQGXVHUYLFHUHYLHQWjGpSRVHUXQMHWRQGpFULYDQWO¶HUUHXUGHODUHTXrWHGDQVOD
SODFHH[FHSWLRQ6(3/D)LJXUHSUpVHQWHXQH[HPSOHGH&2FODVVHSURSRVDQWXQHPpWKRGHDGGLQW
DLQWEUpDOLVDQWO¶DGGLWLRQGHGHX[HQWLHUVDHWE/RUVG¶XQDSSHOGHFHWWHPpWKRGHXQMHWRQHVWGpSRVp
GDQVODSODFH6,3BDGG/DWUDQVLWLRQDGGHVWDORUVIUDQFKLHHWUpDOLVHO¶DFWLRQF DE8QMHWRQFRQWHQDQW
ODYDOHXUGHFHVWDORUVSODFpGDQVODSODFH623BDGGUHQGDQWDLQVLOHVHUYLFH
D 
E 
)LJXUH([HPSOHGH&2FODVVHFRPSUHQDQWVRQLQWHUIDFH-DYDDHWVRQ2E&6E 
/HVpYpQHPHQWVGDQVOHVREMHWVFRRSpUDWLIV
(QSOXVGHODQRWLRQGHVHUYLFHVSHUPHWWDQWODFRPPXQLFDWLRQV\QFKURQHHWXQLFDVWXQjXQHQWUH
REMHWVFRRSpUDWLIVODQRWLRQG¶pYqQHPHQWVDpWpLQWpJUpHGDQVOHV2EMHWV&RRSpUDWLIVDILQGHSHUPHWWUH
ODFRPPXQLFDWLRQDV\QFKURQHHWPXOWLFDVWjSOXVLHXUVDXWUHVPRGqOHV&HWWHFRPPXQLFDWLRQHVWUHQGXH
SRVVLEOHJUkFHjGHVDERQQHPHQWVXQHV\QWD[HSRXUOHSRVWDJHG¶pYpQHPHQWVHWXQW\SHGHWUDQVLWLRQV
SHUPHWWDQW OD UpFHSWLRQ G¶XQ pYpQHPHQW /D V\QWD[H G¶DERQQHPHQW j XQ pYpQHPHQW HVW GpFULWH HQ
)LJXUHDODV\QWD[HG¶HQYRLG¶pYpQHPHQWHVWGpFULWHHQ)LJXUHE
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

D  E 
)LJXUH$ERQQHPHQWjXQpYpQHPHQWDHWHQYRLG
XQpYpQHPHQWE 
/D)LJXUHSUpVHQWHXQH[HPSOHGH WUDQVLWLRQ UpFHSWULFHG¶pYpQHPHQW&HWWH WUDQVLWLRQDpWp
FUppHSRXUUHFHYRLUOHVpYpQHPHQWVXSGDWHSURYHQDQWGHO¶REMHWHPHWWHXU(OOHUHoRLWXQHQVHPEOHGH
SDUDPqWUHV SURYHQDQW GH FHW pYpQHPHQW DSSHOp HYHQW3DUDPV D HW E GDQV FHW H[HPSOH (OOH HVW
FRQGLWLRQQpHSDUGHX[SUpFRQGLWLRQVODSUHPLqUHHVWGXPrPHW\SHTXHOHVSUpFRQGLWLRQVGHVWUDQVLWLRQV
FODVVLTXHVHOOHHVWUpJOpHjWUXHGDQVFHWH[HPSOHODVHFRQGHDSSHOpHHYHQW&RQGLWLRQSHXWGpSHQGUH
GHVSDUDPqWUHVWUDQVPLVSDUO¶pYpQHPHQWHOOHHVWpJDOHPHQWUpJOpHjWUXHGDQVFHWH[HPSOH(QILQ
FHWWH WUDQVLWLRQ SHXW HIIHFWXHU XQH DFWLRQ j OD PDQLqUH GHV WUDQVLWLRQV FODVVLTXHV
^ 6\VWHPRXWSULQWOQDDEE` GDQVFHWH[HPSOH

)LJXUH([HPSOHGHWUDQVLWLRQUpFHSWULFHG
pYpQHPHQWV
/DQRWDWLRQ DVVRFLpH j O¶RXWLO3HW6KRSHW VRQ LQWHUSUpWHXU TXHQRXVSUpVHQWRQV HQ VHFWLRQ
SHUPHW pJDOHPHQW O¶DERQQHPHQW j GHV pYpQHPHQWV UHODWLIV DX[ FKDQJHPHQWV G¶pWDWV G¶XQ REMHW
FRRSpUDWLI&HVpYpQHPHQWVVRQWGpFULWVGDQVOH7DEOHDX
1RP eYpQHPHQW
3ODFH1DPHB7RNHQ$GGHG 8QMHWRQHVWHQWUpGDQVODSODFH3ODFH1DPH
3ODFH1DPHB7RNHQ5HPRYHG 8QMHWRQHVWVRUWLGHODSODFH3ODFH1DPH
3ODFH1DPHB0DUNLQJ5HVHW /HPDUTXDJHGHODSODFH3ODFH1DPHDpWpUpLQLWLDOLVp
7UDQVLWLRQ1DPHB7UDQVLWLRQ&RPSOHWHG /DWUDQVLWLRQ7UDQVLWLRQ1DPHDpWpIUDQFKLH
(YHQW1DPHB(QDEOHG /¶HYHQWKDQGOHUGHO¶pYpQHPHQW(YHQW1DPHDpWpDFWLYp
(YHQW1DPHB'LVDEOHG /¶HYHQWKDQGOHUGHO¶pYpQHPHQW(YHQW1DPHDpWpGpVDFWLYp
7DEOHDXeYpQHPHQWVFRUUHVSRQGDQWVDX[FKDQJHPHQWVG¶pWDWVG¶XQREMHWFRRSpUDWLI 
±ȋȌ
/HV2EMHWV&RRSpUDWLIV ,QWHUDFWLIV,&2VRQWXQHH[WHQVLRQGHV&22EMHWV&RRSpUDWLIV&HWWH
H[WHQVLRQSHUPHWGHGpFULUHOHVDVSHFWVLQWHUDFWLIVGHVV\VWqPHVPRGpOLVpVx /HFRPSRUWHPHQWGHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPHVRQWGpFULWVJUkFHjXQHQVHPEOHGH&2
&ODVVHVx /HOLHQDYHFO¶DSSDUHQFHJUDSKLTXHGXV\VWqPHLQWHUDFWLIHVWGpFULWJUkFHjODSDUWLHSUpVHQWDWLRQ
/HOLHQHQWUHOHFRPSRUWHPHQWGXV\VWqPHHWO¶pYROXWLRQGHVRQUHQGXJUDSKLTXHVHIDLWJUkFHjGHX[
IRQFWLRQVODIRQFWLRQGHUHQGXHWODIRQFWLRQG¶DFWLYDWLRQ(OOHVSHUPHWWHQWGHPDLQWHQLUODFRKpUHQFH
HQWUHO¶pWDWGHOD&2&ODVVHHWVRQDSSDUHQFH
3DUWLH&RQWULEXWLRQV

'DQVXQ UpVHDXGH3HWUL OHVSODFHV VRQW OHVYDULDEOHVG
pWDWGX V\VWqPH O
pWDWGX V\VWqPHpWDQW
PRGpOLVpSDUXQHGLVWULEXWLRQGHMHWRQVGDQVOHVGLIIpUHQWHVSODFHVOHPDUTXDJHHWOHVWUDQVLWLRQVVRQW
OHVRSpUDWHXUVGHFKDQJHPHQWG
pWDW/HVDUFVTXDQWjHX[UHSUpVHQWHQWOHVFRQGLWLRQVSUpUHTXLVHVDX[
FKDQJHPHQWVG
pWDWHWOHXUVHIIHWVVXUOHVpWDWVGXV\VWqPH/DIRQFWLRQGHUHQGXPHWHQUHODWLRQOHVSODFHV
GX FRPSRUWHPHQW GH O¶DSSOLFDWLRQ DYHF O¶LQIRUPDWLRQ DIILFKpH DX PR\HQ GH WURLV W\SHV GH
PpWDpYpQHPHQWVDVVRFLpHVjWURLVFDVG¶pYROXWLRQGHO¶pWDWGXV\VWqPHx /¶HQWUpHG¶XQMHWRQGDQVXQHSODFHpYpQHPHQW3ODFH1DPHB7RNHQ$GGHGx /DVRUWLHG¶XQMHWRQG¶XQHSODFHpYpQHPHQW3ODFH1DPHB7RNHQ5HPRYHGx /DUpLQLWLDOLVDWLRQGXPDUTXDJHG¶XQHSODFHpYpQHPHQW3ODFH1DPHB0DUNLQJ5HVHW
/DIRQFWLRQG¶DFWLYDWLRQDXQGRXEOHHPSORL(OOHSHUPHWSUHPLqUHPHQWGHGpFULUHOHOLHQHQWUHOD
GLVSRQLELOLWp G¶XQ VHUYLFH GH O¶DSSOLFDWLRQ HW OD SRVVLELOLWp G¶DFFRPSOLU XQH DFWLRQ VXU XQ REMHW GH
O¶LQWHUIDFHJUDSKLTXH'HX[LqPHPHQWHOOHSHUPHWGHGpFULUHOHOLHQHQWUH OHVDFWLRQVHQUHJLVWUpHVVXU
O
LQWHUIDFH JUDSKLTXH HW OH FRPSRUWHPHQW GH O
DSSOLFDWLRQ (OOH XWLOLVH SRXU FHOD GHX[ W\SHV GH
PpWDWpYpQHPHQWVDVVRFLpVjGHX[FDVG¶pYROXWLRQGHO¶pWDWGXV\VWqPHx /DGLVSRQLELOLWpQRXYHOOHG¶XQVHUYLFHXWLOLVDWHXUpYpQHPHQW(YHQW1DPHB(QDEOHGx /¶LQGLVSRQLELOLWpQRXYHOOHG¶XQVHUYLFHXWLOLVDWHXUpYpQHPHQW(YHQW1DPHB'LVDEOHG
/HV PpWDpYpQHPHQWV VRQW GHV pYpQHPHQWV HQYR\pV SDU O¶LQWHUSUqWH GH O¶RXWLO 3HW6KRS YRLU
VHFWLRQHWTXLUHSUpVHQWHQWO¶pWDWGXPRGqOH

/HV,&2SHUPHWWHQWG¶DYRLUXQHYXHFODLUHGXFRPSRUWHPHQWGHVFRPSRVDQWVLQWHUDFWLIV&HSHQGDQW
LOSHXWrWUHLQWpUHVVDQWjODYXHGXQRPEUHGHPRGqOHV,&2SRXUXQHPrPHDSSOLFDWLRQGHEpQpILFLHU
G¶XQHYXHGHSOXVKDXWQLYHDXSHUPHWWDQWG¶DYRLUXQDSHUoXUDSLGHGHVFRQQH[LRQVHQWUHOHVGLIIpUHQWV
FRPSRVDQWV&¶HVWSRXUFHWWHUDLVRQTXHOHVWUDYDX[GH%DUERQLRQWSURSRVpDVVRFLpHjODQRWDWLRQ
,&2 O¶XWLOLVDWLRQG¶XQPRGqOHGHFRPSRVDQWDSSHOp,&RPSR1HW&KDTXHFRPSRVDQW ,&RPSR1HWHVW
FRQVWLWXp G¶XQ PRGqOH ,&2 SHUPHWWDQW GH GpFULUH VRQ FRPSRUWHPHQW HW G¶XQ PRGqOH &RPSR1HW
SHUPHWWDQW GH GpFULUH OHV VHUYLFHV HW OHV pYpQHPHQWV IRXUQLV HW UHoXV SDU OH FRPSRVDQW &H GHUQLHU
V¶DSSXLHVXUO¶HQYHORSSHGHFRPSRVDQW&&0&RUED&RPSRQHQW0RGHOSRXUGpFULUHOHVVHUYLFHVHW
pYpQHPHQWVIRXUQLVHWUHoXVSDUFKDTXHFRPSRVDQW,&RPSR1HW

)LJXUH6\QWD[HJUDSKLTXHGHV&RPSR1HW
/DV\QWD[HJUDSKLTXHGHV&RPSR1HWHVWSUpVHQWpHHQ)LJXUH&HWWH ILJXUHQRXVSHUPHWGH
PHWWUHHQpYLGHQFHOHVTXDWUHW\SHVGHSRUWVSHUPHWWDQWGHGpFULUHOHVVHUYLFHVHWOHVpYpQHPHQWVIRXUQLV
HWUHoXVSDUOHFRPSRVDQWx /HVIDFHWWHVIDFHWUHSUpVHQWHQWO¶HQVHPEOHGHVIRQFWLRQQDOLWpVIRXUQLHVDX[DXWUHVFRPSRVDQWVx /HV UpFHSWDFOHV UHFHSWDFOH UHSUpVHQWHQW O¶HQVHPEOH GHV IRQFWLRQQDOLWpV QpFHVVDLUHV DX
IRQFWLRQQHPHQWGXFRPSRVDQWx /HVVRXUFHVG¶pYpQHPHQWVHYHQW6RXUFHUHSUpVHQWHQWOHVpYpQHPHQWVSURGXLWVSDUOHFRPSRVDQWx /HVSXLWVG¶pYpQHPHQWVHYHQW6LQNUHSUpVHQWHQWOHVpYpQHPHQWVTXHOHFRPSRVDQWHVWVXVFHSWLEOHGH
UHFHYRLU
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

/DUHSUpVHQWDWLRQ&RPSR1HWGHVFRPSRVDQWV,&RPSR1HWSHUPHWGHGpFULUHOHVFRQQH[LRQVHQWUH
OHVGLIIpUHQWVFRPSRVDQWV
°
/DSUpVHQWDWLRQGHFHWWHQRWDWLRQPHWHQpYLGHQFHHWFRQILUPHOHIDLWTX¶HOOHSHUPHWWHGHPRGpOLVHU
WRXVOHVDVSHFWVHVVHQWLHOVjODGHVFULSWLRQGXFRPSRUWHPHQWGHVV\VWqPHVLQWHUDFWLIVTXHQRXVDYRQVOLVWp
HQVHFWLRQx /DGHVFULSWLRQGHVREMHWVHWGHOHXUYDOHXUHVWVXSSRUWpHSDUOHIRQGHPHQWGHODQRWDWLRQ,&2VXUOHV
REMHWVGH3HWULjREMHWVx /DGHVFULSWLRQGHVpWDWVHVWVXSSRUWpHSDUOHIRQGHPHQWGHODQRWDWLRQ,&2VXUOHVUpVHDX[GH3HWUL
XQpWDWFRUUHVSRQGDXPDUTXDJHGDQVOHUpVHDXx /D UHSUpVHQWDWLRQGHV pYpQHPHQWV HVW VXSSRUWpHSDU OHV DVSHFWV VSpFLILTXHVGH ODQRWDWLRQ ,&2 HW
O¶HQYRLHWODUpFHSWLRQG¶pYpQHPHQWVx /DUHSUpVHQWDWLRQGHVDVSHFWVWHPSRUHOVHVWVXSSRUWpHSDUOHVDVSHFWVVSpFLILTXHVGHODQRWDWLRQ,&2
HWOHVWUDQVLWLRQVWHPSRULVpHVx /DUHSUpVHQWDWLRQGHVFRPSRUWHPHQWVFRQFXUUHQWVHWGHO¶LQVWDQFLDWLRQG\QDPLTXHHVWVXSSRUWpHSDU
OHIRQGHPHQWGHODQRWDWLRQ,&2VXUOHVUpVHDX[GH3HWULHWOHVGLIIpUHQWHVFKRVHVTX¶LOVSHUPHWWHQWGH
PRGpOLVHU
(QILQGXIDLWGHVRQIRQGHPHQWVXUOHVUpVHDX[GH3HWULODQRWDWLRQ,&2UHQGSRVVLEOHGLIIpUHQWV
PR\HQV G¶DQDO\VH IRUPHOOH GHVPRGqOHV ,&2 &HVPR\HQV SHUPHWWHQW GH VXSSRUWHU OHV DFWLYLWpV GH
YpULILFDWLRQHWGHYDOLGDWLRQGXORJLFLHOQRXVOHVSUpVHQWRQVHQVHFWLRQ
ͷǤ͵ ǯ
/D )LJXUH UHSUHQG O¶DUFKLWHFWXUH JpQpULTXH TXH QRXV DYRQV SURSRVpH HQ VHFWLRQ  HQ
O¶DSSOLTXDQWDXGRPDLQHGHVFRFNSLWVLQWHUDFWLIVFHWWHDUFKLWHFWXUHUHVSHFWHOHVFRQWUDLQWHVLPSRVpHV
SDUOHVWDQGDUG$5,1&&HWWHDUFKLWHFWXUHVSpFLILHpJDOHPHQWGXIDLWGXGRPDLQHG¶DSSOLFDWLRQGHV
FRFNSLWVLQWHUDFWLIVOHVGLVSRVLWLIVG¶HQWUpHHWVRUWLH.&&8HWpFUDQDLQVLTXHODFRQVWLWXWLRQGXQR\DX
IRQFWLRQQHOGXV\VWqPHXQV\VWqPHDYLRQLTXH

)LJXUH$UFKLWHFWXUHORJLFLHOOHG
XQV\VWqPHLQWHUDFWLIGHFRFNSLWUHVSHFWDQWOHVWDQGDUG$5,1& 
/¶DSSOLFDWLRQGHQRWUHDSSURFKHYHUVXQHFRQFHSWLRQ]pURGpIDXWjFHWWHDUFKLWHFWXUHFRUUHVSRQGj
ODPRGpOLVDWLRQGXFRPSRUWHPHQWGHVGLIIpUHQWVFRPSRVDQWVGHFHWWHDUFKLWHFWXUHjO¶DLGHGHODQRWDWLRQ
IRUPHOOH ,&23OXV FRQFUqWHPHQW LO V¶DJLW GHPRGpOLVHU OH FRPSRUWHPHQWGX FRQWU{OHXUGHGLDORJXH
'LDORJ &RQWUROOHU GH O¶LQWHUDFWLRQ ORJLTXH /RJLFDO ,QWHUDFWLRQ GHV ZLGJHWV :LGJHWV HW GX
VHUYHXU6HUYHU,OHVWLPSRUWDQWGHQRWHUTXHFHWWHDSSURFKHDGpMjpWpDSSOLTXpHGDQVOHVWUDYDX[GH
$7DQNHX&KRLWDWTXLDYDLHQWPRQWUpVRQDSSOLFDWLRQSRXUODPRGpOLVDWLRQGHVZLGJHWVHWGX
FRQWU{OHXUGHGLDORJXH1RXVpWHQGRQVLFLFHWWHPRGpOLVDWLRQjO¶LQWHUDFWLRQORJLTXHHWDXVHUYHXU
1RXVSURSRVRQVDLQVLODPRGpOLVDWLRQGHVFRPSRVDQWVVXLYDQWV
3DUWLH&RQWULEXWLRQV

x /H FRQWU{OHXU GH GLDORJXH HVW UHSUpVHQWp SDU XQ PRGqOH XQLTXH TXL GpILQLW OH FRPSRUWHPHQW GH
O¶DSSOLFDWLRQ,OHVWWUqVVSpFLILTXHDXQR\DXIRQFWLRQQHOx /¶LQWHUDFWLRQ ORJLTXH HVW GpFRPSRVpH HQ WURLVPRGqOHV FRUUHVSRQGDQW j FHV WURLV FRPSRVDQWV OD
SUpVHQWDWLRQODIRQFWLRQG¶DFWLYDWLRQHWODIRQFWLRQGHUHQGXx /HFRPSRUWHPHQWGHFKDTXHW\SHGHZLGJHWHVWGpFULWSDUXQPRGqOH,&2x /HVHUYHXUHVWGpFRPSRVpHQGHX[SDUWLHVIRQFWLRQQHOOHVODSUHPLqUHSHUPHWGHJpUHUO¶LQLWLDOLVDWLRQ
GHO¶DSSOLFDWLRQHWODVHFRQGHSHUPHWGHJpUHUOHU{OHIRQFWLRQQHOGXVHUYHXUGXUDQWO¶RSpUDWLRQGX
V\VWqPH
ͷǤͶ 
$ILQGHPHWWUHHQpYLGHQFHOHVWHFKQLTXHVXWLOLVpHVHWOHVFRQFHSWVSHUPHWWDQWGHPRGpOLVHUFKDFXQ
GHFHVFRPSRVDQWVQRXVQRXVDSSX\RQVVXUXQH[HPSOHVLPSOHjWUDYHUVOHTXHOQRXVFKHUFKRQVjLOOXVWUHU
OHVFRQFHSWVVXLYDQWVx /DPRGpOLVDWLRQGHVDVSHFWVFRPSRUWHPHQWDX[GHWRXVOHVFRPSRVDQWVORJLFLHOVGHQRWUHDUFKLWHFWXUH
R /HVHUYHXUHWVHVGLIIpUHQWHVIRQFWLRQQDOLWpV
R /HVGLIIpUHQWHVFODVVHVGHZLGJHWVYRLUFODVVLILFDWLRQVHFWLRQ
R /¶LQWHUDFWLRQORJLTXHFRPSRVpHGHODSUpVHQWDWLRQHWGHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
R /HFRQWU{OHXUGHGLDORJXHx /HVpOpPHQWVGHFRPPXQLFDWLRQHQWUHOHVGLIIpUHQWVFRPSRVDQWVORJLFLHOVx /¶DSSOLFDWLRQGHQRWUHDSSURFKHjEDVHGHPRGqOHVVXUXQV\VWqPHLQWHUDFWLIUHVSHFWDQWOHVWDQGDUG
$5,1&LPSRVpSDUOHFRQWH[WHGHVFRFNSLWVG¶DYLRQVFLYLOV
/DVLPSOLFLWpGHO¶H[HPSOHFKRLVLSHUPHWGHFRQFHQWUHUOHVHIIRUWVG¶H[SOLFDWLRQVVXUOHVFRQFHSWV
HWWHFKQLTXHVPLVHQ°XYUHSOXW{WTXHVXUO¶H[HPSOHHQOXLPrPH
±ǯ

)LJXUH&DSWXUHG
pFUDQGHO
LQWHUIDFHGHO
DSSOLFDWLRQGHVTXDWUHVDLVRQV 
/¶DSSOLFDWLRQ©OHVVDLVRQVªLOOXVWUpHHQ)LJXUHHVWXQWUqVERQH[HPSOHLOOXVWUDWLI&HOOHFL
HVWFRPSRVpHHQVRQFHQWUHG¶XQODEHOSHUPHWWDQWGHQRWLILHUjO¶XWLOLVDWHXUODVDLVRQDFWXHOOHO¶pWDWGH
O¶DSSOLFDWLRQ&HODEHOHVWDVVRFLpjTXDWUHERXWRQVSHUPHWWDQWjO¶XWLOLVDWHXUGHFKDQJHUGHVDLVRQSDU
H[HPSOHOHERXWRQWR6XPPHUSHUPHWjO¶XWLOLVDWHXUGHFKDQJHUODVDLVRQDFWXHOOHHWGHODIDLUHSDVVHUj
6XPPHU&HWWH DSSOLFDWLRQ GRLW UHVSHFWHU O¶RUGUH ORJLTXH GHV VDLVRQV ORUVTXH O¶RQ HVW DX SULQWHPSV
6SULQJRQQHSHXWSDVSDVVHUHQKLYHU:LQWHU$LQVLTX¶HOOHTXHVRLWODVDLVRQDIILFKpHVHXOOHERXWRQ
SHUPHWWDQWGHSDVVHUjODVDLVRQVXLYDQWHGRLWrWUHDFWLI&¶HVWSDUH[HPSOHOHFDVGDQVO¶pWDWLQLWLDOGH
O¶DSSOLFDWLRQTXLHVWLOOXVWUpHQ)LJXUHRQRXVSRXYRQVYRLUTXHODVDLVRQDFWXHOOHHVWOHSULQWHPSV
6SULQJHWTXHVHXOOHERXWRQSHUPHWWDQWGHSDVVHUjO¶pWpWR6XPPHUHVWDFWLI
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

$ILQGHUHVSHFWHUO¶DUFKLWHFWXUHORJLFLHOOHLPSRVpHSDUOHVWDQGDUG$5,1&FHWWHDSSOLFDWLRQ
UHVSHFWHO¶RUJDQLVDWLRQGHVZLGJHWVLOOXVWUpHHQ)LJXUH$LQVLO¶pOpPHQWGHSOXVKDXWQLYHDXHVWXQ
/D\HU,OSHUPHWGHUHJURXSHUO¶HQVHPEOHGHVZLGJHWVGHO¶DSSOLFDWLRQXQSDQHOSHUPHWWDQWGHIDLUHOH
UHJURXSHPHQW JUDSKLTXH HW IRQFWLRQQHO GHV DXWUHV ZLJHWV OHV TXDWUH ERXWRQV VRQW GHV
3LFWXUH3XVK%XWWRQ33%SUpVHQWDQWFKDFXQXQODEHOSHUPHWWDQWjO¶XWLOLVDWHXUGHFRQQDvWUHOHXUXWLOLWp
HQILQOHODEHOSHUPHWWDQWO¶DIILFKDJHGHODVDLVRQHQFRXUVHVWXQ/DEHO&HVTXDWUHW\SHVGHZLGJHWV
FRXYUHQWTXDWUHFODVVHVGHVFLQTFODVVHVGHZLGJHWVTXHQRXVDYRQVSUpVHQWpHQVHFWLRQOH3DQHO
HVWXQZLGJHWGHUHJURXSHPHQWOH/DEHOHVWXQZLGJHWG¶DIILFKDJHHWOH3LFWXUH3XVK%XWWRQHVWXQZLGJHW
G¶DFWLRQ
ϰWW
ΗƚŽ^ƵŵŵĞƌΗ
ϯWW
ΗƚŽ^ƉƌŝŶŐΗ
ϳ>ĂďĞů
Η^ƉƌŝŶŐΗ
WĂŶĞů Ϯ
>ĂǇĞƌ ϭ
ϱWW
ΗƚŽ&ĂůůΗ
ϲWW
ΗƚŽtŝŶƚĞƌΗ 
)LJXUH$UEUHGHVZLGJHWVGHO
DSSOLFDWLRQGHVTXDWUHVDLVRQV
1RXVSUpVHQWRQVGDQVOHVVRXVVHFWLRQVVXLYDQWHVODPRGpOLVDWLRQGHVGLIIpUHQWVFRPSRVDQWVGHFH
V\VWqPHLQWHUDFWLI
±Ø
/HFRQWU{OHXUGHGLDORJXHHVW UHVSRQVDEOHGXFRPSRUWHPHQWGH O¶LQWHUIDFH F¶HVW FHPRGqOHTXL
GpILQLW O¶pWDW GX V\VWqPH OD VDLVRQ DFWXHOOH HW OHV SRVVLELOLWpV G¶pYROXWLRQ GH FKDQJHPHQW G¶pWDW
O¶HQFKDvQHPHQWGHVVDLVRQV
/D)LJXUHSUpVHQWHOHPRGqOH,&2GXFRQWU{OHXUGHGLDORJXHGHO¶DSSOLFDWLRQ&HPRGqOHHVW
FRPSRVpGHTXDWUHSODFHVVSULQJVXPPHUIDOOHWZLQWHUTXLUHSUpVHQWHQWOHVTXDWUHpWDWVSRVVLEOHV
SRXUQRWUHDSSOLFDWLRQ/¶pWDWGHO¶DSSOLFDWLRQHVWUHSUpVHQWpSDUODSUpVHQFHG¶XQMHWRQGDQVODSODFH
FRUUHVSRQGDQWHjODVDLVRQHQFRXUV8QFKDQJHPHQWG¶pWDWHVWUHSUpVHQWpSDUOHGpSODFHPHQWGHFHMHWRQ
6XU OD)LJXUH OH MHWRQHVWSODFpGDQV ODSODFHVSULQJ FHWpWDWFRUUHVSRQGjFHOXLGH O¶LQWHUIDFH
SUpVHQWpH HQ )LJXUH'DQV FH FDV OH PRGqOH GX FRQWU{OHXU GH GLDORJXH VSpFLILH GX IDLW GH OD
IUDQFKLVVDELOLWpGHODWUDQVLWLRQWTX¶LOHVWSRVVLEOHGHSDVVHUGDQVO¶pWDWVXPPHU&HFKDQJHPHQWG¶pWDW
HVWIDLWVXUODUpFHSWLRQGHO¶pYpQHPHQWWR6XPPHUTXLFRQGLWLRQQHDYHFODSUpVHQFHG¶XQMHWRQGDQVOD
SODFHVSULQJOHIUDQFKLVVHPHQWGHODWUDQVLWLRQ
/HVpYpQHPHQWVFRQGLWLRQQDQWOHVIUDQFKLVVHPHQWVGHVTXDWUHWUDQVLWLRQVGHFHPRGqOHVRQWHQYR\pV
SDUODIRQFWLRQG¶DFWLYDWLRQ&HOOHFLHVWpJDOHPHQWUHVSRQVDEOHG¶REVHUYHUO¶DFWLYDWLRQGHVHYHQWKDQGOHU
TXLFRUUHVSRQGGDQVFHFDVjODIUDQFKLVVDELOLWpGHVWUDQVLWLRQV
/HVFKDQJHPHQWVG¶pWDWVGXFRQWU{OHXUGHGLDORJXHVRQWREVHUYpVSDUODIRQFWLRQGHUHQGX

)LJXUH0RGqOH,&2GXFRQWU{OHXUGHGLDORJXHGHO¶DSSOLFDWLRQ© /HVTXDWUHVDLVRQVª
3DUWLH&RQWULEXWLRQV

±ǯ
ͷǤͶǤ͵Ǥͳ ǯ
/DIRQFWLRQG¶DFWLYDWLRQSHUPHWGDQVXQSUHPLHUWHPSVG¶HQYR\HUGHVpYpQHPHQWVDXFRQWU{OHXUGH
GLDORJXH HQ IRQFWLRQ GHV DFWLRQV GH O¶XWLOLVDWHXU DILQ GH SHUPHWWUH j FHOXLFL G¶HIIHFWXHU GHV
FKDQJHPHQWVG¶pWDWV&HFRPSRUWHPHQWHVWWUDGXLWjO¶DLGHGX7DEOHDX
'DQVXQVHFRQGWHPSVHOOHSHUPHWGHIDLUHOHOLHQHQWUHOHFRQWU{OHXUGHGLDORJXHHWODGLVSRQLELOLWp
G¶XQVHUYLFHGH O¶LQWHUIDFHJUDSKLTXH DXWUHPHQWGLW ODSRVVLELOLWpSRXU O¶XWLOLVDWHXUG¶DFFRPSOLUXQH
DFWLRQVXUXQZLGJHW&HFRPSRUWHPHQWHVWWUDGXLWjO¶DLGHGX7DEOHDX
2EMHW
G¶LQWHUDFWLRQ
$FWLRQGH
O¶XWLOLVDWHXU
(YHQW
KDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGH
GLDORJXHDVVRFLpHVjO¶HYHQWKDQGOHU
33%B6SULQJ &OLF WR6SULQJ ^W`
33%B6XPPHU &OLF WR6XPPHU ^W`
33%B)DOO &OLF WR)DOO ^W`
33%B:LQWHU &OLF WR:LQWHU ^W`
7DEOHDX6SpFLILFDWLRQLQIRUPHOOHGHODIRQFWLRQG
DFWLYDWLRQGHO¶DSSOLFDWLRQ©/HVVDLVRQVª/LHQ
HQWUHOHVDFWLRQVGHO¶XWLOLVDWHXUHWOHFRQWU{OHXUGHGLDORJXH 
2EMHWG¶LQWHUDFWLRQ (YHQWKDQGOHU eYpQHPHQWV 0pWKRGHG¶DFWLYDWLRQ
33%B6SULQJ WR6SULQJ (QDEOHGRX'LVDEOHG VHW7R6SULQJ(QDEOHGE
33%B6XPPHU WR6XPPHU (QDEOHGRX'LVDEOHG VHW7R6XPPHU(QDEOHGE
33%B)DOO WR)DOO (QDEOHGRX'LVDEOHG VHW7R)DOO(QDEOHGE
33%B:LQWHU WR:LQWHU (QDEOHGRX'LVDEOHG VHW7R:LQWHU(QDEOHGE
7DEOHDX6SpFLILFDWLRQLQIRUPHOOHGXUHQGXG¶DFWLYDWLRQ O¶DSSOLFDWLRQ©/HVVDLVRQVª/LHQHQWUHOH
FRQWU{OHXUGHGLDORJXHHWODGLVSRQLELOLWpGHVVHUYLFHV 

)LJXUH0RGqOH,&2GHODIRQFWLRQG
DFWLYDWLRQGHO¶DSSOLFDWLRQ© /HVVDLVRQVª
/D)LJXUHSUpVHQWHOHPRGqOH,&2GHODIRQFWLRQG¶DFWLYDWLRQGHQRWUHDSSOLFDWLRQ&HOOHFLHVW
GLYLVpH HQ WURLV SDUWLHV OHV GHX[ SUHPLqUHV SDUWLHV FRUUHVSRQGHQW j OD WUDGXFWLRQ GX 7DEOHDX OD
WURLVLqPHSDUWLHFRUUHVSRQGjODWUDGXFWLRQGX7DEOHDXx $FWLYDWLRQGHVVHUYLFHVTXDQGXQHYHQWKDQGOHUHVWDFWLYpOHVHUYLFHFRUUHVSRQGDQWHVWDFWLYp
([HPSOHORUVTXHODWUDQVLWLRQWGXFRQWU{OHXUGHGLDORJXHYRLU)LJXUHGHYLHQWIUDQFKLVVDEOHDUULYpH
G¶XQ MHWRQ GDQV OD SODFH ZLQWHU OD IRQFWLRQ G¶DFWLYDWLRQ UHoRLW XQ pYpQHPHQW WR6SULQJB(QDEOHG
FRUUHVSRQGDQW j OD QRWLILFDWLRQ GH O¶DFWLYDWLRQ GH O¶HYHQW KDQGOHU WR6SULQJ 'DQV FH FDV OD WUDQVLWLRQ
WR6SULQJ(QDEOHGHVW IUDQFKLHHW DSSHOOH O¶DFWLYDWLRQGX VHUYLFHWR6SULQJVXU ODSUpVHQWDWLRQ&HW DSSHOGH
VHUYLFHVHUDWUDGXLWSDUODSUpVHQWDWLRQSDUO¶DFWLYDWLRQGX33%B6SULQJ
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

x 'pVDFWLYDWLRQ GHV VHUYLFHV TXDQG XQ HYHQW KDQGOHU HVW GpVDFWLYp OH VHUYLFH FRUUHVSRQGDQW HVW
GpVDFWLYp
([HPSOH ORUVTXH OD WUDQVLWLRQWGX FRQWU{OHXU GH GLDORJXH YRLU )LJXUH HVW IUDQFKLH OD IRQFWLRQ
G¶DFWLYDWLRQUHoRLWXQpYpQHPHQWWR6SULQJB'LVDEOHGFRUUHVSRQGDQWjODQRWLILFDWLRQGHODGpVDFWLYDWLRQGH
O¶HYHQWKDQGOHUWR6SULQJ'DQVFHFDVODWUDQVLWLRQWR6SULQJ'LVDEOHGHVWIUDQFKLHHWDSSHOOHODGpVDFWLYDWLRQ
GX VHUYLFH WR6SULQJ VXU OD SUpVHQWDWLRQ &HW DSSHO GH VHUYLFH VHUD WUDGXLW SDU OD SUpVHQWDWLRQ SDU OD
GpVDFWLYDWLRQGX33%B6SULQJx *HVWLRQGHVpYpQHPHQWVSURYHQDQWGHVDFWLRQVXWLOLVDWHXUVWUDQVIRUPDWLRQGHVpYpQHPHQWVSURYHQDQW
GHVDFWLRQVXWLOLVDWHXUVHQpYpQHPHQWVFRPSUpKHQVLEOHVSDUOHFRQWU{OHXUGHGLDORJXH
([HPSOHVL O¶DSSOLFDWLRQHVWGDQV O¶pWDWVSULQJ OH3LFWXUH3XVK%XWWRQWR6XPPHUHVWDFWLYp6L O¶XWLOLVDWHXU
FOLTXHVXUFHERXWRQODIRQFWLRQG¶DFWLYDWLRQUHoRLWO¶pYpQHPHQWWR6SULQJ&OLFNSURYHQDQWGHODSUpVHQWDWLRQ
HWHOOHQRWLILHOHFRQWU{OHXUGHGLDORJXHGHFHWWHDFWLRQGHO¶XWLOLVDWHXUHQOXLHQYR\DQWO¶pYpQHPHQWWR6SULQJ
&HFRPSRUWHPHQWHVWUpDOLVpSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQWR6SULQJ&OLFN
ͷǤͶǤ͵Ǥʹ 
/DIRQFWLRQGHUHQGXSHUPHWGHPRGLILHUOHUHQGXGHO¶DSSOLFDWLRQHQIRQFWLRQGHVFKDQJHPHQWV
G¶pWDWV GXGLDORJXH(OOH HVW UHSUpVHQWpHSDU OH7DEOHDX/D)LJXUHSUpVHQWH OHPRGqOH ,&2
FRUUHVSRQGDQWDXFRPSRUWHPHQWGHODIRQFWLRQGHUHQGX&KDTXHOLJQHGX7DEOHDXHVWGpFULWHSDU
XQHWUDQVLWLRQ
eWDW 3ODFH eYpQHPHQWV 0pWKRGHGHUHQGX
6SULQJ VSULQJ -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
GLVSOD\7H[W6SULQJ
6XPPHU VXPPHU -HWRQHQWUp GLVSOD\7H[W6XPPHU
)DOO IDOO -HWRQHQWUp GLVSOD\7H[W)DOO
:LQWHU ZLQWHU -HWRQHQWUp GLVSOD\7H[W:LQWHU
7DEOHDX6SpFLILFDWLRQLQIRUPHOOHGHODIRQFWLRQGHUHQGXGHO
DSSOLFDWLRQ©/HVVDLVRQVª
([HPSOHORUVTX¶XQMHWRQHVWGpSRVpGDQVODSODFHVSULQJGXFRQWU{OHXUGHGLDORJXHORUVTXHO¶RQSDVVHGDQV
O¶pWDWVSULQJODIRQFWLRQGHUHQGXUHoRLWO¶pYpQHPHQWVSULQJB7RNHQ$GGHGFHTXLYDDYRLUSRXUFRQVpTXHQFHOH
IUDQFKLVVHPHQW GH OD WUDQVLWLRQ VSULQJ7RNHQ$GGHG HW O¶DSSHO GH OD PpWKRGH GLVSOD\7H[W6SULQJ VXU OD
SUpVHQWDWLRQTXLPRGLILHUDDORUVO¶DIILFKDJHGXWH[WHGX/DEHOHQ6SULQJ

)LJXUH0RGqOH,&2GHODIRQFWLRQGHUHQGXGHO
DSSOLFDWLRQ© /HVVDLVRQVª
ͷǤͶǤ͵Ǥ͵ ±
/DSUpVHQWDWLRQDSRXUEXWGHIDLUHODOLDLVRQHQWUHOHVZLGJHWVHWOHVIRQFWLRQVG¶DFWLYDWLRQHWGH
UHQGX6RQPRGqOH,&2HVWSUpVHQWpHQ)LJXUH/DSUpVHQWDWLRQSURSRVHGHX[W\SHVGHPpWKRGHVx 'HVPpWKRGHVSHUPHWWDQWO¶DFWLYDWLRQHWODGpVDFWLYDWLRQGHVVHUYLFHVXWLOLVDWHXUGHO¶LQWHUIDFH'DQV
OH FDV GH QRWUH DSSOLFDWLRQ LO V¶DJLW GHV PpWKRGHV VHW7R6SULQJ(QDEOHG VHW7R6XPPHU(QDEOHG
VHW7R)DOO(QDEOHG VHW7R:LQWHU(QDEOHG TXL DSSHOOH O¶DFWLYDWLRQ HW OD GpVDFWLYDWLRQ GHV
3LFWXUH3XVK%XWWRQFRUUHVSRQGDQWVLOHVWLPSRUWDQWGHQRWHUTXHO¶DFWLYDWLRQHWODGpVDFWLYDWLRQG¶XQ
3LFWXUH3XVK%XWWRQHQWUDvQHODPRGLILFDWLRQGHVRQUHQGXJUDSKLTXHV¶LOHVWGpVDFWLYpLOHVWSUpVHQWp
JULVpjO¶XWLOLVDWHXU
3DUWLH&RQWULEXWLRQV

x 'HVPpWKRGHVSHUPHWWDQW ODPRGLILFDWLRQGX UHQGXJUDSKLTXHGH O¶LQWHUIDFH'DQV OHFDVGHQRWUH
DSSOLFDWLRQLOV¶DJLWGHODPpWKRGHGLVSOD\7H[WTXLDSSHOOHODPRGLILFDWLRQGXWH[WHDIILFKpSDUOH
/DEHO
/DSUpVHQWDWLRQHVWpJDOHPHQWUHVSRQVDEOHGHWUDQVIRUPHUOHVpYpQHPHQWVSURYHQDQWGHVZLGJHWV
pYpQHPHQWV IDLVDQW VXLWH DX[ DFWLRQV XWLOLVDWHXUV j OD IRQFWLRQ G¶DFWLYDWLRQ 'DQV OH FDV GH QRWUH
DSSOLFDWLRQ FHWWH SDUWLH HVW JpUpH SDU OHV WUDQVLWLRQV WULJJHU7R6SULQJ&OLFN WULJJHU7R6XPPHU&OLFN
WULJJHU7R)DOO&OLFN HW WULJJHU7R:LQWHU&OLFN TXL VRQW IUDQFKLHV VXU OD UpFHSWLRQ GHV pYpQHPHQWV
$B(97B6(/(&7,21HQYR\pVSDUOHV3LFWXUH3XVK%XWWRQORUVTX¶LOVUHoRLYHQWXQFOLFSURYHQDQWG¶XQH
DFWLRQ XWLOLVDWHXU DORUV TX¶LOV VRQW DFWLIV HW TXL HQYRLHQW XQ pYpQHPHQW DVVRFLp SDU H[HPSOH
WR6SULQJ&OLFNORUVTX¶LOV¶DJLWGX333%B6SULQJjODIRQFWLRQG¶DFWLYDWLRQ

)LJXUH0RGqOHGHODSUpVHQWDWLRQSRXUO
DSSOLFDWLRQ© /HVTXDWUHVDLVRQVª
±
ͷǤͶǤͶǤͳ 
±±±
'HIDoRQJpQpUDOHOHFRPSRUWHPHQWGHVZLGJHWVQ¶HVWSDVGpFULWGDQVOHVWDQGDUG$5,1&YRLU
VHFWLRQPrPHV¶LOSHXWrWUHSDUIRLVEULqYHPHQWGpILQLGDQVODGHVFULSWLRQWH[WXHOOHGXZLGJHW/H
FRPSRUWHPHQWGXZLGJHWWHOTXHGpILQLSDUOHVWDQGDUG$5,1&VHUpVXPHjODGpILQLWLRQGHVHV
SDUDPqWUHVHWGHVpYpQHPHQWVTX¶LOSHXWHQYR\HU
&RPPHH[SOLTXpGDQVOHVWUDYDX[GH%DUERQLHW$7DQNHX&KRLWDWSRXUREWHQLUOH
PRGqOH,&2G¶XQZLGJHWLOHVWQpFHVVDLUHGHGpWHUPLQHUWURLVJURXSHVG¶pOpPHQWVx 6HVSDUDPqWUHVPRGLILDEOHVHQFRXUVG¶H[pFXWLRQRXQRQx /HVpYpQHPHQWVTXHFHOXLFLHQYRLHx 6LFHOXLFLHVWLQWHUDFWLIDXWUHPHQWGLWV¶LORIIUHjO¶XWLOLVDWHXUODSRVVLELOLWpG¶LQWHUDJLUDYHFOXLRX
QRQ
&HVpOpPHQWVSHUPHWWHQWGHGpILQLUOHPRGqOH&RPSR1HWGXZLGJHW,OVVRQWPLVHQpYLGHQFHSDU
OHVGLIIpUHQWVSRUWVGXPRGqOH&RPSR1HWJpQpULTXHG¶XQZLGJHWSUpVHQWpHQ)LJXUHx VHW5XQWLPH0RGLILDEOH3DUDPHWHU FH SRUW UHJURXSH OHV VHUYLFHV SURSRVpV SDU OH ZLGJHW SRXU OD
PRGLILFDWLRQGHVHVSDUDPqWUHVPRGLILDEOHVHQFRXUVG¶H[pFXWLRQx $B(9(17FHSRUWUHJURXSHOHVHQYRLVG¶pYpQHPHQWVGXZLGJHWx SURFHVV,QSXW'HYLFH(YHQW FH SRUW UHJURXSH OHV VHUYLFHV VSpFLILTXHV DX[ ZLGJHWV LQWHUDFWLIV FHV
VHUYLFHV FRUUHVSRQGHQW DX WUDLWHPHQW GHV pYpQHPHQWVSURYHQDQW GHV DFWLRQVXWLOLVDWHXUV WHO TXH OD
UpFHSWLRQG¶XQFOLFx VHW6HUYHU3DUDPHWHU FH SRUW HVW pJDOHPHQW VSpFLILTXH DX[ ZLGJHWV LQWHUDFWLIV HW UHJURXSH OD
PRGLILFDWLRQ GH SDUDPqWUHV GH UHQGX VSpFLILTXHV DX[ ZLGJHWV LQWHUDFWLIV WHOV TXH OH SDUDPqWUH
KLJKOLJKWHGTXLPHWOHZLGJHWHQpYLGHQFHORUVTXHFHOXLFLHVWVXUYROpSDUOHFXUVHXU
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW


)LJXUH0RGqOH&RPSR1HWJpQpULTXHG
XQZLGJHW
3RXUFKDTXHZLGJHWOHPRGqOH&RPSR1HWSHUPHWGHGpGXLUHO¶LQWHUIDFHGHVRQFRPSRVDQW,&2HW
OHVTXHOHWWHGXUpVHDXGH3HWULOXLFRUUHVSRQGDQW3RXUUDSSHOFHVTXHOHWWHHVWFRPSRVpSRXUFKDTXH
VHUYLFH SURSRVp SDU OH ZLGJHW GHV WURLV SODFHV 6,3 6(3 HW 623 FRUUHVSRQGDQWHV DX VHUYLFH YRLU
VHFWLRQ8QH IRLVFHVTXHOHWWH UpDOLVp LOV¶DJLWDORUVGHPRGpOLVHU OHFRPSRUWHPHQWGXZLGJHW
/¶pWDWGHFHOXLFLHVWUHSUpVHQWpSDUODGLVWULEXWLRQHWODYDOHXUGHVMHWRQVGDQVOHVSODFHVGXPRGqOH/HV
WUDQVLWLRQVSHUPHWWHQWGHPRGpOLVHUODPRGLILFDWLRQGHO¶pWDWGXZLGJHW(QILQODIRQFWLRQGHUHQGXG¶XQ
ZLGJHWHVWUpDOLVpHSDUXQPRGqOHREVHUYDQWWRXVOHVFKDQJHPHQWVG¶pWDWVGXZLGJHWVFRUUHVSRQGDQWVj
XQHPRGLILFDWLRQGHO¶DIILFKDJHGXZLGJHWSDUH[HPSOHODYDOHXUGXSDUDPqWUH9LVLEOHGXZLGJHWTXL
UHSUpVHQWHOHIDLWTXHOHZLGJHWVRLWGHVVLQpRXQRQjO¶pFUDQ&HWWHUHVSRQVDELOLWpUHOqYHGXVHUYHXUHW
HVWJpUpHSDUOHJUDSKHGHVFqQH
/¶DSSOLFDWLRQ ©OHV  VDLVRQVª FRPSRUWH  W\SHV GHVZLGJHWV GLIIpUHQWV OH/D\HU OH3DQHO OH
3LFWXUH3XVK%XWWRQHWOH/DEHO/H7DEOHDXUHJURXSHOHVGLIIpUHQWHVFDUDFWpULVWLTXHVGHFHVZLGJHWV
,OSUpVHQWHDLQVLSRXUFKDTXHZLGJHWVLFHOXLFLHVW LQWHUDFWLI FRORQQH OHVpYpQHPHQWVTX¶LOSHXW
HQYR\HUFRORQQHVHVSDUDPqWUHVQRQPRGLILDEOHVHQFRXUVG¶H[pFXWLRQFRORQQHHWVHVSDUDPqWUHV
PRGLILDEOHVHQFRXUVG¶H[pFXWLRQFRORQQH$XYXGHODVLPSOLFLWpGXFRPSRUWHPHQWGXOD\HUF¶HVW
XQ FRQWDLQHUQHSRVVpGDQWTXHGHX[SDUDPqWUHV UHSUpVHQWDQW VDYLVLELOLWp HW VRQDFWLYDWLRQ QRXVQH
SUpVHQWRQVSDVVRQPRGqOHHWQRXVQHOHSUpVHQWRQVSDUFRQVpTXHQWSDVGDQVFHWDEOHDX
:LGJHW ,QWHUDFWLYH $B(YHQW 3DUDPHWHU'HVLJQ7LPH 5XQWLPH
3DQHO 1R 
:LGJHW7\SH
:LGJHW,'
3DUHQW,'
0RWLRQ$OORZHG
9LVLEOH
(QDEOH
6W\OH6HW
3RV;
3RV<
6L]H;
6L]H<
/DEHO 1R 
:LGJHW7\SH
:LGJHW,'
3DUHQW,'
6L]H;
6L]H<
0D[6WULQJ/HQJWK
0RWLRQ$OORZHG
$OLJQPHQW
9LVLEOH
6W\OH6HW
3RV;
3RV<
/DEHO67ULQJ
5RWDWLRQ$QJOH
)RQW
&RORU,QGH[
3LFWXUH3XVK%XWWRQ <HV $B(97B6(/(&7,21
:LGJHW7\SH
:LGJHW,'
3DUHQW,'
3RV;
3RV<
6L]H;
6L]H<
0D[6WULQJ/HQJWK
$OLJQPHQW
3LFWXUH3RVLWLRQ
9LVLEOH
(QDEOH
6W\OH6HW
/DEHO6WULQJ
3LFWXUH5HIHUHQFH
7DEOHDX&DUDFWpULVWLTXHVGHVZLGJHWVGHO
DSSOLFDWLRQ
&H WDEOHDX QRXV SHUPHW GH GpILQLU OHV PRGqOHV &RPSR1HW GH QRV WURLV ZLGJHWV &HX[FL VRQW
SUpVHQWpVHQ)LJXUH
3DUWLH&RQWULEXWLRQV

D3DQHO E/DEHO F3LFWXUH3XVK%XWWRQ
)LJXUH0RGqOHV&RPSR1HWGHVZLGJHWVGHO¶DSSOLFDWLRQ
/HVWDQGDUG$5,1&QHGpFULWSDVOH©ORRN	IHHOªGHVZLGJHWVF¶HVWjGLUHTX¶LOQHGpFULWQL
OHUHQGXJUDSKLTXHORRNQLOHFRPSRUWHPHQWGHVZLGJHWVHWODPDQLqUHGRQWO¶XWLOLVDWHXUSHXWLQWHUDJLU
DYHFHX[IHHOYRLUVHFWLRQ&HX[FLVRQWJpQpUDOHPHQWGpFULWVSDUGHVVWDQGDUGVLQWHUQHVDX[
DYLRQQHXUV HW j OHXUV IRXUQLVVHXUV &KH] $LUEXV FH GRFXPHQW SUpFLVH QRWDPPHQW GHV WUDLWHPHQWV
G¶H[FHSWLRQVHQFDVG¶HUUHXUORUVGHODPRGLILFDWLRQG¶XQSDUDPqWUHHQFRXUVG¶H[pFXWLRQ/H7DEOHDX
SUpVHQWHODVSpFLILFDWLRQGHFHVHUUHXUVSRXUOHVZLGJHWVGHQRWUHDSSOLFDWLRQ
:LGJHW (UURU 3DUDPHWHU (UURULGHQWLILHU
3DQHO   
/DEHO
7KHYDOXHLVRXWWKHUDQJH
RIWKHSRVVLEOHYDOXHV
DVVRFLDWHGWRRQH
DSSOLFDWLRQ
&RORU,QGH[ $B287B2)B5$1*(
7KHYDOXHLVRXWWKHUDQJH
RIWKHSRVVLEOHYDOXHV
DVVRFLDWHGWRRQH
DSSOLFDWLRQ
)RQW $B287B2)B5$1*(
7KH/DEHO6WULQJOHQJWKLV
KLJKHUWKDQWKHVSHFLILHG
0D[6WULQJ/HQJWK
/DEHO6WULQJ $B(5525B675,1*B/(1*7+
3LFWXUH3XVK%XWWRQ
7KHYDOXHLVRXWWKHUDQJH
RIWKHSRVVLEOHYDOXHV
DVVRFLDWHGWRRQH
DSSOLFDWLRQ
3LFWXUH5HIHUHQFH $B287B2)B5$1*(
7KH/DEHO6WULQJOHQJWKLV
KLJKHUWKDQWKHVSHFLILHG
0D[6WULQJ/HQJWK
/DEHO6WULQJ $B(5525B675,1*B/(1*7+
7DEOHDX'HVFULSWLRQGHVHUUHXUVSRXUOHVZLGJHWVGHO
DSSOLFDWLRQ 
/HVVRXVVHFWLRQVVXLYDQWHVSUpVHQWHQWODPRGpOLVDWLRQGHVGLIIpUHQWVZLGJHWVGHQRWUHDSSOLFDWLRQ
ͷǤͶǤͶǤʹ ±ǯ
8Q3DQHOHVWXQZLGJHWSHUPHWWDQWGHUHJURXSHUSOXVLHXUVZLGJHWVGDQVXQPrPHFDGUHJUDSKLTXH
&HQ¶HVWSDVXQZLGJHWLQWHUDFWLIHWLOQHSHXWHQYR\HUDXFXQpYpQHPHQW6RQFRPSRUWHPHQWVHUpVXPH
GRQFjVHVDFWLRQVORUVGHODGHPDQGHGHPRGLILFDWLRQHQFRXUVG¶H[pFXWLRQG¶XQGHFHVSDUDPqWUHV6RQ
PRGqOH,&2FRPSOHWHVWSUpVHQWpHQ)LJXUH1RXVH[SOLTXRQVFLDSUqVSOXVHQGpWDLOVHVGLIIpUHQWHV
IRQFWLRQQDOLWpV
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW


)LJXUH0RGqOH,&2G
XQ3DQHO
3DUWLH&RQWULEXWLRQV

/HFRPSRUWHPHQWGHPRGLILFDWLRQHQFRXUVG¶H[pFXWLRQGHVSDUDPqWUHV9LVLEOHHW(QDEOHHVW OH
PrPH 1RXV OH GpWDLOORQV SRXU OH SDUDPqWUH 9LVLEOH HQ )LJXUH /D )LJXUHD PRQWUH OH
FRPSRUWHPHQWVSpFLILTXHjO¶LQLWLDOLVDWLRQGHFHSDUDPqWUH/DYDOHXUERROpHQQHGXSDUDPqWUH9LVLEOH
HVWVWRFNpHjO¶LQLWLDOLVDWLRQGDQVODSODFHLQLW9LVLEOH/DWUDQVLWLRQLQLW9LVLEOH7UXHUHVSHFWLYHPHQW
LQLW9LVLEOH)DOVH SHUPHW G¶LQLWLDOLVHU O¶pWDW GX PRGqOH HQ SODoDQW XQ MHWRQ GDQV OD SODFH 9LVLEOH
UHVSHFWLYHPHQW 1RW9LVLEOH VL OD YDOHXU YLVLEOH GX MHWRQ GDQV OD SODFH LQLW9LVLEOH HVW WUXH
UHVSHFWLYHPHQWIDOVH $ILQ GH IDFLOLWHU OD OHFWXUH GXPRGqOH FH FRPSRUWHPHQW G¶LQLWLDOLVDWLRQ HVW
JpQpUDOHPHQWFDFKpFRPPHRQSHXWOHYRLUVXUOD)LJXUHETXLSUpVHQWHODJHVWLRQGXSDUDPqWUH
9LVLEOH DSUqV LQLWLDOLVDWLRQ &¶HVW VRXV FHWWH IRUPH TXH QRXV SUpVHQWRQV OHV PRGqOHV FRPSOHWV GHV
ZLGJHWVFRPPHFHOXLGX3DQHOSUpVHQWpHQ)LJXUH
8QH IRLV LQLWLDOLVp OH PRGqOH GX 3DQHO SHXW UHFHYRLU GHV DSSHOV GH PpWKRGHV GHPDQGDQW OD
PRGLILFDWLRQGHODYDOHXUGXSDUDPqWUH9LVLEOH8QDSSHOGHPpWKRGHFRUUHVSRQGDXGpS{WG¶XQMHWRQ
GDQV OD SODFH 6,3BVHW9LVLEOH FH MHWRQ FRQWLHQW DORUV OD QRXYHOOH YDOHXU GpVLUpH SRXU OH SDUDPqWUH
9LVLEOH&HMHWRQHVWWUDLWpSDUOHIUDQFKLVVHPHQWGHO¶XQHGHVTXDWUHWUDQVLWLRQV6HW9LVLEOHx 6LXQMHWRQHVWDFWXHOOHPHQWSUpVHQWGDQVODSODFH9LVLEOHUHVSHFWLYHPHQW1RW9LVLEOHHWTXHO¶RQ
UHoRLW XQ DSSHO GH PpWKRGH DYHF XQH QRXYHOOH YDOHXU $B9,6,%/( WUXH UHVSHFWLYHPHQW
$B9,6,%/( IDOVH OD WUDQVLWLRQ 6HW9LVLEOH UHVSHFWLYHPHQW 6HW9LVLEOH HVW IUDQFKLH &H
IUDQFKLVVHPHQWQ¶LPSOLTXHDXFXQFKDQJHPHQWG¶pWDWHWSHUPHWGHUHQGUHOHVHUYLFHSDUOHGpS{WG¶XQ
MHWRQGDQVODSODFH623BVHW9LVLEOHx 6LXQMHWRQHVWDFWXHOOHPHQWSUpVHQWGDQVODSODFH9LVLEOHUHVSHFWLYHPHQW1RW9LVLEOHHWTXHO¶RQ
UHoRLW XQ DSSHO GH PpWKRGH DYHF XQH QRXYHOOH YDOHXU $B9,6,%/( IDOVH UHVSHFWLYHPHQW
$B9,6,%/( WUXH OD WUDQVLWLRQ 6HW9LVLEOH UHVSHFWLYHPHQW 6HW9LVLEOH HVW IUDQFKLH &H
IUDQFKLVVHPHQWSHUPHWODPRGLILFDWLRQGHODYDOHXUGXSDUDPqWUHHQGpSODoDQWOHMHWRQGHODSODFH
9LVLEOHUHVSHFWLYHPHQW1RW9LVLEOHYHUVODSODFH1RW9LVLEOHUHVSHFWLYHPHQW9LVLEOHHWSHUPHWGH
UHQGUHOHVHUYLFHSDUOHGpS{WG¶XQMHWRQGDQVODSODFH623BVHW9LVLEOH

D3DUWLHGXPRGqOHFRUUHVSRQGDQWjO¶LQLWLDOLVDWLRQYLVLEOH
E3DUWLHGXPRGqOHFRUUHVSRQGDQWjO¶LQLWLDOLVDWLRQFDFKpH
)LJXUH0RGqOH,&2GHODJHVWLRQGXSDUDPqWUH9LVLEOH 
/D)LJXUH SUpVHQWH OD JHVWLRQ GH ODPRGLILFDWLRQ GX SDUDPqWUH6W\OH6HW&H SDUDPqWUH QH
QpFHVVLWHSDVGHYpULILFDWLRQSDUWLFXOLqUHFHTXLLPSOLTXHTXHORUVGHODUpFHSWLRQG¶XQDSSHOGHPpWKRGH
SRXU OD PRGLILFDWLRQ GH FH SDUDPqWUH OH MHWRQ SODFp GDQV OD SODFH 6,3BVHW6W\OH6HW FRQWHQDQW OD
QRXYHOOHYDOHXUGpVLUpHUHSUpVHQWpHSDUODYDULDEOH$B67</(B6(7SURYRTXHUDOHIUDQFKLVVHPHQWGHOD
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

WUDQVLWLRQ6HW6W\OH6HW&HOXLFLUHPSODFHOHMHWRQFRQWHQXGDQVODSODFH6W\OH6HWSDUXQQRXYHDXMHWRQ
DYHFODYDOHXU$B67</(B6(7HWUHQGOHVHUYLFHHQUHSODoDQWXQMHWRQGDQVODSODFH623BVHW6W\OH6HW

)LJXUH0RGqOH,&2GHODJHVWLRQGXSDUDPqWUH6W\OH6HW 
/HFRPSRUWHPHQWGHPRGLILFDWLRQHQFRXUVG¶H[pFXWLRQGHVSDUDPqWUHV3RV;HW3RV<HWFHOXLGHV
SDUDPqWUHV6L]H; HW 6L]H< HVW VLPLODLUH 1RXV OH GpWDLOORQV SRXU OHV SDUDPqWUHV3RV; HW 3RV< HQ
)LJXUH/DPRGLILFDWLRQGHVSDUDPqWUHV3RV;HW3RV<HVWSRVVLEOHVLHWVHXOHPHQWVLOHSDUDPqWUH
0RWLRQ$OORZHG D ODYDOHXUWUXH&HWWHPRGLILFDWLRQSHXW rWUH IDLWHGHSOXVLHXUVPDQLqUHV OHZLGJHW
SURSRVH VRLW OD PRGLILFDWLRQ GHV SDUDPqWUHV 3RV; HW 3RV< PpWKRGHV VHW3RV; HW VHW3RV< VRLW OD
PRGLILFDWLRQGHFHVGHX[SDUDPqWUHVJUkFHjO¶DSSHOG¶XQHVHXOHPpWKRGHPpWKRGHVHW3RV;<
8Q DSSHO GH OD PpWKRGH VHW3RV; UHVSHFWLYHPHQW VHW3RV< UpVXOWH HQ OD UpFHSWLRQ G¶XQ MHWRQ
FRQWHQDQW ODQRXYHOOHYDOHXUGXSDUDPqWUHGDQV ODSODFH6,3BVHW3RV; UHVSHFWLYHPHQW6,3BVHW3RV<
6XLWHjODUpFHSWLRQGHFHMHWRQGHX[VFpQDULRVVRQWSRVVLEOHVx /DYDOHXUGXSDUDPqWUH0RWLRQ$OORZHGHVWWUXHGDQVFHFDV OD WUDQVWLRQVHW3RV; UHVSHFWLYHPHQW
VHW3RV< HVW IUDQFKLVVDEOH FDU VD SUpFRQGLWLRQ HVW YDOLGpH 6RQ IUDQFKLVVHPHQW SHUPHW OH
UHPSODFHPHQWGXMHWRQFRQWHQXGDQVODSODFH3RV;UHVSHFWLYHPHQW3RV<SDUXQMHWRQFRQWHQDQWOD
QRXYHOOHYDOHXUGXSDUDPqWUHx /D YDOHXU GX SDUDPqWUH 0RWLRQ$OORZHG HVW IDOVH GDQV FH FDV OD WUDQVLWLRQ VHW3RV;1RW$OORZHG
UHVSHFWLYHPHQW VHW3RV<1RW$OORZHG HVW IUDQFKLVVDEOH FDU VD SUpFRQGLWLRQ HVW YDOLGpH 6RQ
IUDQFKLVVHPHQWQ¶DDXFXQHIIHWVXUO¶pWDWGXZLGJHW
/HSULQFLSHGHODJHVWLRQG¶XQDSSHOGHODPpWKRGHVHW3RV;<HVWH[DFWHPHQWOHPrPHTXHFHOXLTXH
QRXV YHQRQV GH GpFULUH j O¶H[FHSWLRQ SUqV TXH FHOXLFL LPSOLTXH OD PRGLILFDWLRQ VLPXOWDQpH GHV
SDUDPqWUHV3RV;HW3RV<VLODYDOHXUGXSDUDPqWUH0RWLRQ$OORZHGHVWWUXH

)LJXUH0RGqOH,&2GHODJHVWLRQGHVSDUDPqWUHV3RV;HW3RV<
3DUWLH&RQWULEXWLRQV

)LJXUH0RGqOH,&2G
XQ/DEHO
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

ͷǤͶǤͶǤ͵ ±ǯ
/D)LJXUHSUpVHQWHOHPRGqOH,&2FRPSOHWG¶XQ/DEHO&HOXLFLFRPSRUWHXQFHUWDLQQRPEUH
GHSDUDPqWUHV VLPLODLUHV jFHX[GX3DQHO9LVLEOH3RV; HW3RV<6W\OH6HW/DPRGLILFDWLRQ GH FHV
SDUDPqWUHVVHIDLWGHODPrPHPDQLqUHTXHSRXUOH3DQHO
/HSDUDPqWUH5RWDWLRQ$QJOH HVWXQSDUDPqWUHSHUPHWWDQW OHPRXYHPHQWGXZLGJHWGH ODPrPH
PDQLqUHTXHOHVSDUDPqWUHV3RV;HW3RV<6DPRGLILFDWLRQHVWGRQFGpSHQGDQWHGHODPrPHPDQLqUHTXH
OHVSDUDPqWUHV3RV;HW3RV<GHODYDOHXUGXSDUDPqWUH0RWLRQ$OORZHG1RXVQHOHGpWDLOORQVGRQFSDV
SOXVLFL
/HFRPSRUWHPHQWGXZLGJHWORUVGHODPRGLILFDWLRQHQFRXUVG¶H[pFXWLRQGXSDUDPqWUH/DEHO6WULQJ
HVW SUpVHQWp HQ )LJXUH /DPRGLILFDWLRQ GH FH SDUDPqWUH QpFHVVLWH XQH YpULILFDWLRQ VL OH WH[WH
FRQWHQX GDQV VD QRXYHOOH YDOHXU HVW SOXV ORQJ TXH OD ORQJXHXU PD[LPDOH DXWRULVpH GpILQLH SDU OH
SDUDPqWUH0D[6WULQJ/HQJWKODPRGLILFDWLRQQHGRLWSDVVHIDLUHXQHHUUHXUGRLWrWUHOHYpH$LQVLORUV
G¶XQDSSHOGHODPpWKRGHVHW/DEHO6WULQJGHX[FDVGHILJXUHVVRQWSRVVLEOHVx /D QRXYHOOH YDOHXU GX WH[WH D XQH ORQJXHXU QRQ QXOOH HW LQIpULHXUH j OD ORQJXHXU PD[LPDOH OD
WUDQVLWLRQVHW6WULQJHVWIUDQFKLVVDEOHFDUVDSUpFRQGLWLRQHVWYDOLGpH6RQIUDQFKLVVHPHQWSHUPHWOH
FKDQJHPHQWGHYDOHXUGXMHWRQFRQWHQXGDQVODSODFH/DEHO6WULQJx /DQRXYHOOHYDOHXUGXWH[WHDXQHORQJXHXUQXOOHRXVXSpULHXUHjODORQJXHXUPD[LPDOHODWUDQVLWLRQ
VHW6WULQJB(UURUVHUDIUDQFKLVVDEOHFDUVDSUpFRQGLWLRQVHUDYDOLGpH6RQIUDQFKLVVHPHQWQ¶LQIOXHSDV
ODYDOHXUGXSDUDPqWUH/DEHO6WULQJHWHQYRLHXQPHVVDJHG¶HUUHXUOHVHUYLFHHVWUHQGXjWUDYHUVOH
GpS{WG¶XQMHWRQGDQVODSODFH6(3BVHW/DEHO6WULQJ

)LJXUH0RGqOH,&2GHODJHVWLRQGXSDUDPqWUH/DEHO6WULQJ 
/H FRPSRUWHPHQW GX ZLGJHW ORUV GH OD PRGLILFDWLRQ HQ FRXUV G¶H[pFXWLRQ GHV SDUDPqWUHV
&RORU,QGH[HW)RQWHVWVLPLODLUH1RXVOHGpWDLOORQVSRXUOHSDUDPqWUH&RORU,QGH[HQ)LJXUH/D
PRGLILFDWLRQGHFHSDUDPqWUHQpFHVVLWHpJDOHPHQWXQHYpULILFDWLRQDYDQWG¶HIIHFWXHUODPRGLILFDWLRQ
OHZLGJHWGRLW V¶DVVXUHUTXH ODQRXYHOOHYDOHXUTX¶LOD UHoXHHVW LQFOXVHGDQV O¶HQVHPEOHGHVYDOHXUV
DXWRULVpHVVLF¶HVWOHFDVLOHIIHFWXHOHFKDQJHPHQWDXWUHPHQWLOHQYRLHXQPHVVDJHG¶HUUHXU$LQVL
ORUVG¶XQDSSHOGHODPpWKRGHVHW&RORUGHX[FDVGHILJXUHVRQWSRVVLEOHVx /DQRXYHOOHYDOHXUGXSDUDPqWUH HVW LQFOXVHGDQV O¶HQVHPEOHGHVYDOHXUV DXWRULVpHV OD WUDQVLWLRQ
VHW&RORUHVWIUDQFKLVVDEOHFDULOH[LVWHXQMHWRQGDQVODSODFH&RORU5DQJHFRQWHQDQWODPrPHYDOHXU
$B&2/256RQIUDQFKLVVHPHQWSHUPHWOHFKDQJHPHQWGHODYDOHXUGXMHWRQFRQWHQXGDQVODSODFH
&RORUx /DQRXYHOOHYDOHXUGXSDUDPqWUHQ¶HVWSDVLQFOXVHGDQVO¶HQVHPEOHGHVYDOHXUVDXWRULVpHVODWUDQVLWLRQ
VHW&RORUB(UURUHVWIUDQFKLVVDEOHFDULOQ¶H[LVWHSDVGHMHWRQFRQWHQDQWODPrPHYDOHXUGDQVODSODFH
&RORU5DQJH 6RQ IUDQFKLVVHPHQW Q¶LQIOXH SDV OD YDOHXU GX SDUDPqWUH /DEHO6WULQJ HW HQYRLH XQ
PHVVDJHG¶HUUHXU

)LJXUH0RGqOH,&2GHODJHVWLRQGXSDUDPqWUH&RORU 
3DUWLH&RQWULEXWLRQV


)LJXUH0RGqOH,&2G
XQ3LFWXUH3XVK%XWWRQ
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

ͷǤͶǤͶǤͶ ±ǯ
/D)LJXUHSUpVHQWHOHPRGqOH,&2FRPSOHWG¶XQ3LFWXUH3XVK%XWWRQ1RXVDYRQVGpMjGpWDLOOp
SRXUOH3DQHOHWOH/DEHOOHFRPSRUWHPHQWORUVGHODPRGLILFDWLRQHQFRXUVG¶H[pFXWLRQGHVSDUDPqWUHV
9LVLEOH6W\OH6HWHW/DEHO6WULQJ/DPRGLILFDWLRQGXSDUDPqWUH3LFWXUH5HIHUHQFHHVWVLPLODLUHjFHOOH
GXSDUDPqWUH&RORU,QGH[RX)RQWGX/DEHOQRXVQHODGpWDLOOHURQVGRQFSDVQRQSOXVLFL
/H3LFWXUH3XVK%XWWRQ HVW XQZLGJHW LQWHUDFWLI LO LPSOpPHQWH GRQF PpWKRGHV SRXU WUDLWHU OHV
pYpQHPHQWVSURYHQDQWGHODVRXULVSURFHVV0RXVH'RZQSURFHVV0RXVH5HOHDVHGSURFHVV0RXVH&OLFNHGHW
SURFHVV0RXVH'RZQ HW  PpWKRGHV SRXU WUDLWHU OHV pYpQHPHQWV SURYHQDQW GX FODYLHU
SURFHVV9DOLGDWLRQ.H\ SURFHVV$ERUW.H\ HW SURFHVV1RUPDO.H\ /H FRPSRUWHPHQW GX
3LFWXUH3XVK%XWWRQQ¶HVWSDVLPSDFWpSDUOHVpYpQHPHQWVGXFODYLHUQLSDUOHVPRXYHPHQWVGXFXUVHXU
VHXOOHVpYpQHPHQWVPRXVH3UHVVHGHWPRXVH&OLFNHGLQIOXHQFHVRQFRPSRUWHPHQW&HFRPSRUWHPHQWHVW
UHSUpVHQWpHQ)LJXUH$LQVLRQSHXWFRQVWDWHUTXHVLOH3LFWXUH3XVK%XWWRQHVWYLVLEOHMHWRQGDQV
ODSODFH9LVLEOHHWDFWLIMHWRQGDQVODSODFH(QDEOHGLOYDWUDLWHUOHVFOLFVTX¶LOUHoRLW$LQVLLOWUDLWH
WRXW G¶DERUG O¶pYpQHPHQW PRXVH'RZQ PpWKRGH SURFHVV0RXVH'RZQ HQ FKDQJHDQW O¶pWDW GX
3LFWXUH3XVK%XWWRQ GH UHOkFKp MHWRQ GDQV OD SODFH %XWWRQ5HOHDVHG j SUHVVp MHWRQ GDQV OD SODFH
%XWWRQ3UHVVHG/RUVTXHO¶XWLOLVDWHXUUHOkFKHOHERXWRQGHODVRXULVOHVHUYHXUYDDSSHOHUODPpWKRGH
SURFHVV0RXVH&OLFNHG VXU OH 3LFWXUH3XVK%XWWRQ 'DQV FH FDV OH 3LFWXUH3XVK%XWWRQ YD HQYR\HU
O¶pYpQHPHQW$B(97B6(/(&7,21HWUHPHWWUHOH3LFWXUH3XVK%XWWRQGDQVO¶pWDWUHOkFKp

)LJXUH0RGqOH,&2GHODJHVWLRQGXFOLFSRXUXQ3LFWXUH3XVK%XWWRQ 
/HIDLWTXHOH3LFWXUH3XVK%XWWRQVRLWXQZLGJHWLQWHUDFWLILPSOLTXHpJDOHPHQWTX¶LODXQSDUDPqWUH
PRGLILDEOHHQFRXUVG¶H[pFXWLRQVXSSOpPHQWDLUHOHSDUDPqWUH+LJKOLJKWHG&HOXLFLSHUPHWGHPHWWUH
HQpYLGHQFHOHZLGJHWORUVTX¶LOHVWVXUYROpSDUOHFXUVHXU/HFRPSRUWHPHQWGHODPRGLILFDWLRQGHFH
SDUDPqWUHHVWSUpVHQWpHQ)LJXUH

)LJXUH0RGqOH,&2GHODJHVWLRQGXSDUDPqWUH+LJKOLJKWHG
/RUVG¶XQDSSHOGHODPpWKRGHVHW+LJKOLJKWHGGHX[FDVGHILJXUHVRQWSRVVLEOHVx /HZLGJHWHVWDFWLIMHWRQGDQVODSODFH(QDEOHGGDQVFHFDVODYDOHXUGXSDUDPqWUHHVWPRGLILpHGDQV
ODSODFH+LJKOLJKWHGDXIUDQFKLVVHPHQWGHODWUDQVLWLRQVHW+LJKOLJKWHGx /HZLGJHWHVWLQDFWLIMHWRQGDQVODSODFH1RW(QDEOHGGDQVFHFDVOHZLGJHWQHSHXWSDVDYRLUOH
IRFXVHWODYDOHXUGXSDUDPqWUHHVWSODFpHjIDOVH
3DUWLH&RQWULEXWLRQV

/¶LQWURGXFWLRQGHFHSDUDPqWUH LPSOLTXH ODPRGLILFDWLRQGH ODJHVWLRQGXSDUDPqWUH(QDEOH(Q
HIIHWLOHVWLPSRUWDQWGHJDUDQWLUTXHORUVTXHOHZLGJHWHVWGpVDFWLYpWUDQVLWLRQVHW(QDEOHGODYDOHXU
GHVRQSDUDPqWUH+LOLJKWHGSDVVHjIDOVH
±
/H VHUYHXU FRUUHVSRQG DX[ FRPSRVDQWV ORJLFLHOV GH O¶LQWHUDFWLRQ SK\VLTXH LO HVW FRPSRVp GX
VHUYHXUJUDSKLTXHHWGXJHVWLRQQDLUHGHIHQrWUHVYRLUVHFWLRQ&RQFUqWHPHQWLOHVWUHVSRQVDEOH
GHODJHVWLRQGHVpYpQHPHQWVSURYHQDQWGXSpULSKpULTXHG¶HQWUpHOH.&&8HWGXUHQGXJUDSKLTXHVXU
OHSpULSKpULTXHGHVRUWLHO¶pFUDQ
/H VHUYHXU HVW GpFRPSRVp HQ SOXVLHXUV FRPSRVDQWV ORJLFLHOV FRUUHVSRQGDQWV j GLIIpUHQWHV
IRQFWLRQQDOLWpV YRLU VHFWLRQ OHV GULYHUV OH FDOFXO GHV FRRUGRQQpHV DEVROXHV OH FDOFXO GHV
WHFKQLTXHVG¶LQWHUDFWLRQVGHODVpOHFWLRQG¶REMHWVJUDSKLTXHVSLFNLQJHWOHUHQGXJUDSKLTXH/HVHUYHXU
GHQRWUHDSSOLFDWLRQSRXUJDUDQWLUODFRPSDWLELOLWpDYHFOHVWDQGDUG$5,1&FRQWLHQWHQSOXVXQ
FRPSRVDQWDSSHOpJUDSKHGHVFqQHRX6FHQH*UDSKTXLHVWUHVSRQVDEOHGHODKLpUDUFKLHGHVZLGJHWV&¶HVW
FHFRPSRVDQWTXLHVWXWLOLVpSRXU OD VpOHFWLRQG¶REMHWVJUDSKLTXHVDLQVLTXHSRXU OH UHQGXJUDSKLTXH
JOREDOGHO¶DSSOLFDWLRQ
/HVHUYHXUpWDQWXQPRGqOHWUqVLPSRUWDQWQRXVQHSRXYRQVOHSUpVHQWHUHQHQWLHUGDQVFHGRFXPHQW
SRXUGHVUDLVRQVGHOLVLELOLWp&HSHQGDQWOHVVRXVVHFWLRQVVXLYDQWHVGpWDLOOHQWOHVGLIIpUHQWVFRPSRVDQWV
FLWpVFLGHVVXVDLQVLTXHODSDUWLHGXPRGqOHTXLOHXUHVWDVVRFLpH,OHVWjQRWHUTXHQRXVQHSUpVHQWRQV
SDVLFLOHPRGqOHGHVGULYHUVFDUFHOXLFLHVWKRUVGXSpULPqWUHGHQRWUHpWXGHYRLUVHFWLRQ1RXV
QHSUpVHQWRQVSDVQRQSOXVOHFRPSRVDQWHQFKDUJHGXFDOFXOGHVFRRUGRQQpHVDEVROXHV(QHIIHWFHOXL
FL HVW WUqV GpSHQGDQW GHVGULYHUV HW Q¶D TXH WUqV SHXG¶LQWpUrW V¶LO HVW SUpVHQWp VDQV VHV FRPSRVDQWV
&HSHQGDQWOHVWUDYDX[GH/DGU\PRQWUHQWTXHFHVGHX[FRPSRVDQWVSHXYHQWrWUHPRGpOLVpVj
O¶DLGHGHODQRWDWLRQ,&2
ͷǤͶǤͷǤͳ ǣǯ
'DQVOHFDVGHQRWUHDSSOLFDWLRQXQHVHXOHWHFKQLTXHG¶LQWHUDFWLRQHVWGLVSRQLEOHHOOHFRUUHVSRQG
DXFOLFGHODVRXULV$LQVLOHFRPSRVDQWHQFKDUJHGXFDOFXOGHVWHFKQLTXHVG¶LQWHUDFWLRQVHVWHQFKDUJH
GXFDOFXOGXFOLFGHODVRXULV&HOXLFLHVWHIIHFWXpSDUOHPRGqOH,&2SUpVHQWpHQ)LJXUH'DQVFH
FDVOHVHUYHXUHQYRLHXQpYpQHPHQWFOLFORUVGHODUpFHSWLRQG¶XQpYpQHPHQWPRXVH3UHVVHGVXLYLGHFHOOH
G¶XQpYpQHPHQWPRXVH5HOHDVHG

)LJXUH0RGqOH,&2GHODJHVWLRQGXFOLF 
1RXV SUpVHQWRQV LFL XQH WHFKQLTXH G¶LQWHUDFWLRQ WUqV VLPSOH FDU SRXU GHV UDLVRQV GH VUHWp GH
IRQFWLRQQHPHQW OHV WHFKQLTXHV G¶LQWHUDFWLRQV VRQW DFWXHOOHPHQW WUqV OLPLWpHV SDU OH VWDQGDUG
$5,1& &HSHQGDQW OD QRWDWLRQ ,&2 UHQG SRVVLEOH ODPRGpOLVDWLRQ GH WHFKQLTXHV G¶LQWHUDFWLRQV
EHDXFRXSSOXVFRPSOLTXpHVFRPPHQRXVOHPRQWUHQWOHVWUDYDX[GH/DGU\HWGH+DPRQ
ͷǤͶǤͷǤʹ ǣ±ǯ
/H3LFNLQJ HVW UHVSRQVDEOHGH OD VpOHFWLRQG¶REMHWJUDSKLTXHF¶HVWjGLUHGH O¶LGHQWLILFDWLRQGHV
ZLGJHWVFLEOpVSDUOHVDFWLRQVGHO¶XWLOLVDWHXU6RQU{OHSHXWrWUHGLYLVpHQGHX[
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

x *HVWLRQGXIRFXVGHVZLGJHWVORUVGXPRXYHPHQWGHODVRXULVLOGpWHFWHVLXQZLGJHWLQWHUDFWLIHVW
SUpVHQWVRXVOHPDQLSXODWHXUGHVRXULVOHFXUVHXUJUDSKLTXH6LF¶HVWOHFDVLOIDLWDSSHOjODIRQFWLRQ
VHW+LJKOLJKWHGWUXHGXZLGJHWSRXUGHPDQGHUODPRGLILFDWLRQGHVRQpWDWYRLUVHFWLRQ
/RUVTXH OHPDQLSXODWHXUGH VRXULVQ¶HVWSOXV VLWXp VXUXQZLGJHW OH3LFNLQJ IHUD DORUV DSSHO j OD
IRQFWLRQVHW+LJKWOLJKWHGIDOVHGXZLGJHWx *HVWLRQGHVpYpQHPHQWVSURYHQDQWGHVDFWLRQVGHO¶XWLOLVDWHXUDXWUHVTXHOHPRXYHPHQWGHODVRXULV
ORUVGHODUpFHSWLRQG¶XQpYpQHPHQWFRUUHVSRQGDQWjXQHDFWLRQXWLOLVDWHXUDXWUHTXHOHPRXYHPHQWGH
ODVRXULVOH3LFNLQJWUDQVIqUHFHWpYpQHPHQWDXZLGJHWVLWXpVRXVOHPDQLSXODWHXUGHVRXULVVLFHOXL
FLHVWLQWHUDFWLIHWDREWHQXOHIRFXV
,O HVW LPSRUWDQW GH QRWHU TX¶XQ VHUYHXU UHVSHFWDQW OH VWDQGDUG$5,1& HW OHV VSpFLILFDWLRQV
G¶$LUEXV SURSRVH j FHUWDLQV ZLGJHWV XQH IRQFWLRQQDOLWp GH &DJLQJ 1RXV QH SUpVHQWRQV SDV FHWWH
IRQFWLRQQDOLWpLFLFDUHOOHQ¶HVWSDVXWLOLVpHSDUOHVZLGJHWVTXHQRXVDYRQVSUpVHQWpV&HSHQGDQWFHWWH
IRQFWLRQQDOLWpLQIOXHVXUOHFRPSRUWHPHQWGX3LFNLQJTXLQ¶HVWHIIHFWXpTXHORUVTXHOHPRGH&DJLQJGX
VHUYHXUHVWGpVDFWLYp/DGpVDFWLYDWLRQGHFHPRGHHVWUHSUpVHQWpHSDUODSUpVHQFHG¶XQMHWRQGDQVOHV
SODFHVYLUWXHOOHV&DJLQJ&ORVHGGDQVOHVPRGqOHVTXHQRXVDYRQVSUpVHQWpGDQVOHSUpVHQWRQVFLGHVVRXV
)LJXUHHW)LJXUH
*HVWLRQGXIRFXVGHVZLGJHWV
/DPRGpOLVDWLRQHQ,&2GXFRPSRUWHPHQWGpGLpjODJHVWLRQGXIRFXVGHVZLGJHWVHVWUHSUpVHQWpH
HQ)LJXUH
6LOHPRGH&DJLQJGXVHUYHXUHVWGpVDFWLYpMHWRQGDQVODSODFH&DJLQJ&ORVHGODUpFHSWLRQG¶XQ
pYpPHQW PRXVH0RYH[\ SURYRTXHUD OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ UHFHLYH0RXVH0RYH &H
IUDQFKLVVHPHQWSODFHXQMHWRQFRQWHQDQWOHVFRRUGRQQpHVFRUUHVSRQGDQWHVjFHWpYpQHPHQWGDQVODSODFH
FRRUGLQDWH)RU0RXVH0RYH&HMHWRQFRQWLHQWpJDOHPHQWXQLQGH[LSURYHQDQWGHODSODFH,QGH[,Q,OHVW
LQFUpPHQWpSRXUFKDTXHUpFHSWLRQG¶pYpQHPHQWPRXVH0RYH[\&HWLQGH[SHUPHWGHJDUDQWLUTXHOHV
pYpQHPHQWV VRQW WUDLWpV GDQV OHXU RUGUH G¶DUULYpH OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
SLFN:LGJHW)RU0RXVH0RYHVHIDLWHQIRQFWLRQGHO¶LQGH[SODFpGDQVODSODFH,QGH[2XWTXLHVWLQFUpPHQWp
ORUVGHODILQGXWUDLWHPHQWGHO¶pYpQHPHQW
/H IUDQFKLVVHPHQW GH OD WUDQVLWLRQ SLFN:LGJHW)RU0RXVH0RYH UpDOLVH XQH DSSHO GH OD PpWKRGH
ILQG:LGJHW$W[\ GX 6FHQH*UDSK &HW DSSHO GH PpWKRGH UHWRXUQH XQ LGHQWLILDQW TXL HVW pJDO j
O¶LGHQWLILDQWGXZLGJHWVLXQZLGJHWLQWHUDFWLIDFWLIHWYLVLEOHHVWVLWXpjODSRVLWLRQ[\6LFHQ¶HVWSDV
OHFDV OH6FHQH*UDSK UHWRXUQHFRPPHLGHQWLILDQWODYDOHXU/HIUDQFKLVVHPHQWGHFHWWH WUDQVLWLRQ
UHWLUH OH MHWRQ VLWXp GDQV OD SODFH,QGH[2XW &HOXLFL HVW UHSODFp ORUV GH OD ILQ GX WUDLWHPHQW GH FHW
pYpQHPHQWFHTXLUHQGUDSRVVLEOHOHWUDLWHPHQWGHO¶pYpQHPHQWVXLYDQW
$SUqVLQFUpPHQWGHO¶LQGH[IUDQFKLVVHPHQWGHODWUDQVLWLRQLQFUHPHQW,QGH[XQMHWRQFRQWHQDQW
O¶LQGH[ GH VRUWLH M HW O¶LGHQWLILDQW GX ZLGJHW LG HVW SODFp GDQV OD SODFH :LGJHW7R3LFN /D SODFH
:LGJHW7R3LFN FRQWLHQW GRQF O¶LGHQWLILDQW GX ZLGJHW TXL GRLW REWHQLU OH IRFXV DORUV TXH OD SODFH
3LFNHG:LGJHWFRQWLHQWO¶LGHQWLILDQWGXZLGJHWTXLDOHIRFXV&HVGHX[LGHQWLILDQWVSHXYHQWrWUHpJDX[
jHWFRUUHVSRQGHQWGDQVFHFDVjO¶DEVHQFHGHZLGJHWD\DQWRXGHYDQWREWHQLUOHIRFXV4XDWUHFDVGH
ILJXUHVRQWDORUVHQYLVDJHDEOHVSRXUO¶DFWXDOLVDWLRQGXZLGJHWD\DQWOHIRFXVUHSUpVHQWpSDUO¶LGHQWLILDQW
GXMHWRQGDQVODSODFH3LFNHG:LGJHWx /HZLGJHWTXLGRLWREWHQLUOHIRFXVMHWRQGDQVODSODFH:LGJHW7R3LFNFRUUHVSRQGjFHOXLTXLDGpMj
OHIRFXVMHWRQGDQVODSODFH3LFNHG:LGJHW'DQVFHFDVDXFXQHDFWLRQVXSSOpPHQWDLUHQ¶HVWHIIHFWXpH
HW OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ GLVFDUG3LFNLQJ&KDQJH UHSODFH OH QRXYHO LQGH[ GDQV OD
SODFH,QGH[2XW

/H OHFWHXUGpVLUHX[G¶HQVDYRLUSOXVjSURSRVGHFHWWHIRQFWLRQQDOLWpSRXUUDVHUHSRUWHUDX&KDSLWUHGDQV OHTXHOHOOHHVW
GpWDLOOpH
3DUWLH&RQWULEXWLRQV

x $XFXQZLGJHWQ¶DOHIRFXVLG GDQVODSODFH3LFNHG:LGJHWHWXQZLGJHWGRLWREWHQLUOHIRFXV'DQV
FH FDV OD WUDQVLWLRQ FKDQJH3LFNHG:LGJHW HVW IUDQFKLH HQ HIIHFWXDQW XQ DSSHO GH PpWKRGH
VHW+LJKOLJKWHGWUXHVXUOHZLGJHWTXLGRLWREWHQLUOHIRFXVx 8QZLGJHWDOHIRFXVHWO¶LGHQWLILDQWFRUUHVSRQGDQWDXZLGJHWTXLGRLWREWHQLUOHIRFXVHVWpJDOjFH
TXL VLJQLILH TXH OH IRFXV j YHQLU QH FRQFHUQH DXFXQ ZLGJHW 'DQV FH FDV OD WUDQVLWLRQ
FKDQJH3LFNHG:LGJHWHVWIUDQFKLHHWHIIHFWXDQWXQDSSHOGHPpWKRGHVHW+LJKOLJKWHGIDOVHVXUOH
ZLGJHWTXLDYDLWOHIRFXVMXVTX¶jSUpVHQWx 8QZLGJHWDOHIRFXVHWXQQRXYHDXZLGJHWGRLWREWHQLUOHIRFXV'DQVFHFDVODPRGLILFDWLRQVHIDLW
HQGHX[pWDSHV SUHPLqUHPHQW OH IUDQFKLVVHPHQWGH OD WUDQVLWLRQFKDQJH3LFNHG:LGJHW DSSHOOH OD
PpWKRGHVHW+LJKOLJKWHGIDOVHVXUOHZLGJHWTXLDOHIRFXVHWGHX[LqPHPHQWOHIUDQFKLVVHPHQWGH
ODWUDQVLWLRQFKDQJH3LFNHG:LGJHWDSSHOOHODPpWKRGHVHW+LJKOLJKWHGWUXHVXUOHZLGJHWTXLGRLW
REWHQLUOHIRFXV

)LJXUH([WUDLWGXPRGqOH,&2GXVHUYHXUJHVWLRQGXIRFXVGHVZLGJHWVVXUUpFHSWLRQGHV
pYpQHPHQWVPRXVH0RYHSURYHQDQWGHVDFWLRQVGHO¶XWLOLVDWHXU
*HVWLRQ GHV pYpQHPHQWV SURYHQDQW GHV DFWLRQV GH O¶XWLOLVDWHXU DXWUHV TXH OHPRXYHPHQW GH OD
VRXULV
/DPRGpOLVDWLRQHQ,&2GXFRPSRUWHPHQWGpGLpjODJHVWLRQGHVpYpQHPHQWVSURYHQDQWGHVDFWLRQV
GHO¶XWLOLVDWHXUDXWUHVTXHOHPRXYHPHQWGHODVRXULVHVWUHSUpVHQWpHHQ)LJXUH
&H FRPSRUWHPHQW SHXWrWUH GLYLVp HQ GHX[ OD JHVWLRQ GHV pYpQHPHQWV SURYHQDQW GH OD VRXULV
PRXVH3UHVVHG PRXVH5HOHDVHG HW PRXVH&OLFNHG HW OD JHVWLRQ GHV pYpQHPHQWV SURYHQDQW GX FODYLHU
KDQGOH9DOLGDWLRQ.H\KDQGOH1RUPDO.H\HWKDQGOH$ERUW.H\
3RXUODJHVWLRQGHVpYpQHPHQWVSURYHQDQWGH ODVRXULVQRXVSUHQRQVO¶H[HPSOHGH O¶pYpQHPHQW
PRXVH&OLFNHG/RUVGHODUpFHSWLRQGHFHWpYpQHPHQWVLOHPRGH&DJLQJGXVHUYHXUHVWGpVDFWLYpMHWRQ
GDQVODSODFH&DJLQJ&ORVHGODWUDQVLWLRQUHFHLYH0RXVH&OLFNHGHVWIUDQFKLHHWSODFHXQMHWRQFRQWHQDQW
OHVFRRUGRQQpHVFRUUHVSRQGDQWHVjO¶pYpQHPHQW[\GDQVODSODFHFRRUGLQDWH)RU0RXVH&OLFNHG6XLW
DORUV OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ SLFN:LGJHW)RU0RXVH&OLFNHG TXL DSSHOOH OD PpWKRGH
ILQG:LGJHW$W[\ VXU OH6FHQH*UDSK &HWWHPpWKRGH UHWRXUQH O¶LGHQWLILDQWLG GXZLGJHW VLWXp DX[
FRRUGRQQpHV[\VLXQZLGJHWLQWHUDFWLIDFWLIHWYLVLEOHHVWVLWXpjFHWHQGURLWDXWUHPHQWLG /H
IUDQFKLVVHPHQW GH FHWWH WUDQVLWLRQ SLFN:LGJHW)RU0RXVH&OLFNHG SODFH XQ MHWRQ GDQV OD SODFH
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

ZLGJHW7R1RWLI\0RXVH&OLFNHG6LO¶LGHQWLILDQWFRQWHQXGDQVFHMHWRQHVWGLIIpUHQWGHHWFRUUHVSRQGj
FHOXL GX ZLGJHW TXL D OH IRFXV LGHQWLILDQW LG3LFNHG FRQWHQX SDU OH MHWRQ SUpVHQW GDQV OD SODFH
3LFNHG:LGJHW OH VHUYHXU WUDQVPHW OH FOLFN DX ZLGJHW FRQFHUQp SDU XQ DSSHO GH OD PpWKRGH
SURFHVV0RXVH&OLFNHG &HFL HVW IDLW JUkFH DX IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
SURFHVV0RXVH&OLFNHG2Q:LGJHW6LDXFXQZLGJHWQ¶HVWFRQFHUQpRQQHWLHQWSDVFRPSWHGHFHWpYpQHPHQW
IUDQFKLVVHPHQWGHODWUDQVLWLRQGLVFDUG0RXVH&OLFNHG1RW2Q,QWHUDFWLYH:LGJHW
&HFRPSRUWHPHQWHVW VLPLODLUHSRXU ODJHVWLRQGHVpYpQHPHQWVPRXVH3UHVVHG HWPRXVH5HOHDVHG
3RXU GHV UDLVRQV GH OLVLELOLWp HW FDU FHW pYpQHPHQW Q¶HVW SDV XWLOLVp SDU OHVZLGJHWV TXH QRXV DYRQV
SUpVHQWpHSUpFpGHPPHQWQRXVQ¶DYRQVSDVUHSUpVHQWpODJHVWLRQGHO¶pYpQHPHQWPRXVH5HOHDVHGVXUOH
PRGqOHSUpVHQWpHQ)LJXUH
/D JHVWLRQ GHV pYpQHPHQWV SURYHQDQW GX FODYLHU HVW HIIHFWXpH SDU OHV WUDQVLWLRQV
KDQGOH9DOLGDWLRQ.H\KDQGOH1RUPDO.H\ HWKDQGOH$ERUW.H\3UHQRQV O¶H[HPSOHG¶XQHSUHVVLRQVXU OD
WRXFKH GH YDOLGDWLRQ &HWWH DFWLRQ GH O¶XWLOLVDWHXU GpFOHQFKH O¶HQYRL GH O¶pYpQHPHQW
KDQGOH9DOLGDWLRQ.H\/RUV GH OD UpFHSWLRQGH FHW pYpQHPHQW OD WUDQVLWLRQKDQGOH9DOLGDWLRQ.H\ HVW
IUDQFKLHVLOHPRGH&DJLQJGXVHUYHXUHVWGpVDFWLYpMHWRQGDQVODSODFH&DJLQJ&ORVHGHWVLXQZLGJHWD
OHIRFXVFRUUHVSRQGDQFHHQWUHO¶LGHQWLILDQWFRQWHQXGDQVOHMHWRQGHODSODFH3LFNHG:LGJHWHWO¶LGHQWLILDQW
FRQWHQXGDQVO¶XQGHVMHWRQVGHODSODFH:LGJHWVTXLUDVVHPEOHWRXVOHVZLGJHWVGHO¶DSSOLFDWLRQ/H
IUDQFKLVVHPHQWGHFHWWHWUDQVLWLRQLPSOLTXHO¶DSSHOGHODPpWKRGHSURFHVV9DOLGDWLRQ.H\VXUOHZLGJHW
D\DQWOHIRFXV
/D JHVWLRQ GHV pYpQHPHQWV KDQGOH1RUPDO.H\ HW KDQGOH$ERUW.H\ HVW VLPLODLUH j FHOOH TXH QRXV
YHQRQVGHSUpVHQWHU
ͷǤͶǤͷǤ͵ 
ǣ±
/HJUDSKHGHVFqQHRX6FHQH*UDSKHVWUHVSRQVDEOHGHODJHVWLRQGHODKLpUDUFKLHGHZLGJHWV,O
UHJURXSHWRXWHVOHVFDUDFWpULVWLTXHVGHO¶HQVHPEOHGHVZLGJHWVQpFHVVDLUHVjODIRLVDXUHQGXJUDSKLTXH
HWDXSLFNLQJ
3OXVSDUWLFXOLqUHPHQWLOHVWUHVSRQVDEOHGXFDOFXOGHODYLVLELOLWpHWO¶DFWLYDWLRQILQDOHGHVZLGJHWV
DLQVLTXHGXFDOFXOGHOHXUSRVLWLRQDEVROXHVXUO¶pFUDQFHVWURLVSDUDPqWUHVGpSHQGDQWVGHODYDOHXUGHV
SDUDPqWUHVGHOHXUVSDUHQWVYRLUVHFWLRQ,OUHJURXSHpJDOHPHQWWRXVOHVpOpPHQWVVSpFLILTXHV
SRXU OH UHQGX JUDSKLTXH GH FKDTXHZLGJHW HW HVW DERQQp j OHXU FKDQJHPHQW 3DU H[HPSOH SRXU XQ
3LFWXUH3XVK%XWWRQ LO HVW DERQQp DX[ PRGLILFDWLRQV GH OD YDOHXU GHV SDUDPqWUHV +LJKOLJKWHG
3LFWXUH5HIHUHQFH/DEHO6WULQJHW6W\OH6HW
/HPRGqOHGX6FHQH*UDSKpWDQWSDUWLFXOLqUHPHQWLPSRVDQWHWQ¶LOOXVWUDQWDXFXQHQRXYHOOHWHFKQLTXH
GHPRGpOLVDWLRQ QRXV OH GpFULYRQV GDQV OH &KDSLWUH TXL SUpVHQWH ODPRGpOLVDWLRQ FRPSOqWH G¶XQH
DSSOLFDWLRQGHWDLOOHUpHOOHjO¶DLGHGHODQRWDWLRQ,&2
ͷǤͶǤͷǤͶ ǣ
/H FRPSRVDQW GH UHQGX 5HQGHUHU JqUH O¶DIILFKDJH JpQpUDO GH O¶DSSOLFDWLRQ DLQVL TXH FHOXL GX
FXUVHXUJUDSKLTXHFRUUHVSRQGDQWjODWUDFNEDOOGX.&&8,OHVWGRQFDERQQpDX[PRGLILFDWLRQVG¶pWDWV
GXFRPSRVDQW6FHQH*UDSK
/HFRPSRVDQWGHUHQGXSHUPHWGHIDLUHOHUHQGXJUDSKLTXHGHO¶DSSOLFDWLRQ,OQ¶HVWSDVPRGpOLVpj
O¶DLGHGHODQRWDWLRQIRUPHOOH,&2'DQVQRWUHFDVFHFRPSRVDQWFRUUHVSRQGjXQHFODVVHXWLOLVDQWOD
OLEUDLUH6ZLQJSRXUIDLUHOHGHVVLQILQDOGHO¶DSSOLFDWLRQ
3DUWLH&RQWULEXWLRQV


)LJXUH([WUDLWGXPRGqOH,&2GXVHUYHXUJHVWLRQGHVpYpQHPHQWVSURYHQDQWGHVDFWLRQV
XWLOLVDWHXUVDXWUHVTXHOHPRXVH0RYH
&KDSLWUH$SSURFKHjEDVHGHPRGqOHVSRXUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW

ͷǤͷ 
&HFKDSLWUH DSURSRVpXQHDSSURFKHYHUVXQH FRQFHSWLRQ]pURGpIDXWGHV V\VWqPHV LQWHUDFWLIVj
WUDYHUVXQGpYHORSSHPHQWSDUOHVPRGqOHVjO¶DLGHG¶XQHWHFKQLTXHGHGHVFULSWLRQIRUPHOOHGHVGLIIpUHQWV
FRPSRVDQWVORJLFLHOVG¶XQV\VWqPHLQWHUDFWLI
3RXUFHODQRXVDYRQVSUpVHQWpODQRWDWLRQIRUPHOOH,&2TXHQRXVXWLOLVRQVGDQVFHEXWDLQVLTXH
OHVGLIIpUHQWVpOpPHQWVTXLODFRPSRVHQWHWFRPPHQWFHX[FLQRXVSHUPHWWHQWGHPRGpOLVHUOHVDVSHFWV
HVVHQWLHOVGHVV\VWqPHVLQWHUDFWLIV
1RXVDYRQVpJDOHPHQWSUpVHQWpFRPPHQWQRWUHDSSURFKHjEDVHGHPRGqOHVSHXWrWUHDSSOLTXpHj
O¶DUFKLWHFWXUHJpQpULTXHSRXUOHVV\VWqPHVLQWHUDFWLIVTXHQRXVDYRQVSUpVHQWpHHQVHFWLRQ
$ILQGHPHWWUHHQpYLGHQFHOHVWHFKQLTXHVXWLOLVpHVHWOHVFRQFHSWVSHUPHWWDQWGHPRGpOLVHUWRXVOHV
FRPSRVDQWVORJLFLHOVG¶XQV\VWqPHLQWHUDFWLIQRXVDYRQVLOOXVWUpO¶DSSOLFDWLRQGHQRWUHDSSURFKHjEDVH
GHPRGqOHVVXUXQH[HPSOHVLPSOHO¶DSSOLFDWLRQ©OHVVDLVRQVª


  
Ǥ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±±
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
6RPPDLUH
$SSOLFDELOLWpGHVDUFKLWHFWXUHVGHWROpUDQFHDX[IDXWHVDX[FRPSRVDQWVLQWHUDFWLIV
$UFKLWHFWXUHVWROpUDQWHVDX[IDXWHV
$SSOLFDELOLWpGHVDUFKLWHFWXUHVDX[V\VWqPHVLQWHUDFWLIV
5HPDUTXHVFRQFOXVLYHVVXUOHVGLIIpUHQWHVDUFKLWHFWXUHVSURSRVpHV
&KRL[G¶XQHDUFKLWHFWXUHGHWROpUDQFHDX[IDXWHVDGDSWpHDXFRQWH[WHGHODWKqVH
$UFKLWHFWXUHORJLFLHOOHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV
&RPSRVDQWVLQWHUDFWLIVDXWRWHVWDEOHV
$UFKLWHFWXUHORJLFLHOOHSRXUODGpWHFWLRQGHVHUUHXUV
$UFKLWHFWXUHORJLFLHOOHSRXUOHUHFRXYUHPHQWGHVHUUHXUV
&RQFOXVLRQ

0DOJUpWRXVOHVHIIRUWVSRUWpVORUVGXGpYHORSSHPHQWGXV\VWqPHQRXVDYRQVPRQWUpTXHGHVIDXWHV
QDWXUHOOHV SRXYDLHQW DIIHFWHU OHV V\VWqPHV LQWHUDFWLIV LPSRVDQW DORUV O¶XWLOLVDWLRQ GHPpFDQLVPHV GH
WROpUDQFHDX[IDXWHVSRXUOHVWUDLWHU&HFKDSLWUHSUpVHQWHGRQFXQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHHW
WROpUDQWH DX[ IDXWHV SRXU OHV V\VWqPHV LQWHUDFWLIV &HWWH DUFKLWHFWXUH HVW IRQGpH VXU O¶DSSOLFDWLRQ GX
SULQFLSHGHODSURJUDPPDWLRQQDXWRWHVWDEOHjWRXVOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIV
1RXV SUpVHQWRQV HQ SUHPLHU OLHX XQH GLVFXVVLRQ VXU OHV GLIIpUHQWHV DUFKLWHFWXUHV ORJLFLHOOHV
WROpUDQWHVDX[IDXWHVHWOHXUDSSOLFDELOLWpDX[FRPSRVDQWVLQWHUDFWLIVDLQVLTXHOHVUDLVRQVTXLQRXVRQW
SRXVVp DX FKRL[ GH IRQGHU QRWUH DUFKLWHFWXUH VXU OD SURJUDPPDWLRQ QDXWRWHVWDEOH $LQVL OH OHFWHXU
GpVLUHX[GHFRQQDvWUHQRWUHDUFKLWHFWXUHHWQHV¶LQWpUHVVDQWSDVjFHVFRQVLGpUDWLRQVHVWLQYLWpjVHUHQGUH
GLUHFWHPHQWjODWURLVLqPHVHFWLRQ
/D SUHPLqUH VHFWLRQ SUpVHQWH HQ SUHPLHU OLHX WURLV DUFKLWHFWXUHV ORJLFLHOOHV FODVVLTXHV SRXU OD
WROpUDQFH DX[ IDXWHV HW SRXYDQW rWUH DSSOLTXpHV DX[ GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GHV V\VWqPHV
LQWHUDFWLIVOHVDUFKLWHFWXUHVDXWRWHVWDEOHVQDXWRWHVWDEOHVHW1933RXUFKDFXQHGHFHVDUFKLWHFWXUHV
QRXVpWXGLRQVVRQDSSOLFDELOLWpDX[FRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIVDLQVLTXHOHVDYDQWDJHV
HWLQFRQYpQLHQWV
/D GHX[LqPH VHFWLRQ SUpVHQWH OHV UDLVRQV GH QRWUH FKRL[ SRXU XQ FRXSOH G¶DUFKLWHFWXUHV
SDUWLFXOLqUHPHQW DGDSWpHV DX[ V\VWqPHV LQWHUDFWLIV GDQV OHV FRFNSLWV DYLRQLTXHV OHV DUFKLWHFWXUHV
DXWRWHVWDEOHVHWQDXWRWHVWDEOHV
(QILQODWURLVLqPHVHFWLRQSUpVHQWHQRWUHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHHWWROpUDQWHDX[IDXWHV
SRXUOHVV\VWqPHVLQWHUDFWLIV
'DQV XQ SUHPLHU WHPSV FRPPHQW DSSOLTXHU XQH DUFKLWHFWXUH DXWRWHVWDEOH DYHF FRQWU{OHXU
G¶DVVHUWLRQV DX[ V\VWqPHV LQWHUDFWLIV SUpVHQWV GDQV OHV FRFNSLWV DYLRQLTXHV $ILQ GH SHUPHWWUH OD
UpDOLVDWLRQ GH FHWWH DUFKLWHFWXUH QRXV SURSRVRQV XQH PpWKRGH SRXU OD GpILQLWLRQ GHV FRQWU{OHXUV
G¶DVVHUWLRQVV¶DSSX\DQWVXUO¶XWLOLVDWLRQG¶XQHDQDO\VHGHVPRGHVGHGpIDLOODQFHGHVFRPSRVDQWVORJLFLHOV
FRQFHUQpV&HWWHDQDO\VHGHVPRGHVGHGpIDLOODQFHVXLWODPpWKRGHGHV$0'(&HWV¶HIIHFWXHjO¶DLGH
G¶XQHGHVFULSWLRQGHO¶DUFKLWHFWXUHORJLFLHOOHGXV\VWqPHLQWHUDFWLIDYHFOHODQJDJHJUDSKLTXH$$'/HW
GHGLDJUDPPHVGHVpTXHQFHUHSUpVHQWDQWOHFRPSRUWHPHQWGXV\VWqPH
'DQV XQ VHFRQG WHPSV QRXV SUpVHQWRQV XQH DUFKLWHFWXUH ORJLFLHOOH DXWRWHVWDEOH DSSOLTXpH DX[
FRPSRVDQWVORJLFLHOVG¶XQV\VWqPHLQWHUDFWLIDYLRQLTXH&HVFRPSRVDQWVVRQWFDSDEOHVGHQRWLILHUOHV
3DUWLH&RQWULEXWLRQV

SLORWHVHQFDVGHGpWHFWLRQG¶XQHHUUHXU'DQVFHFDVFHX[FLSHXYHQWGpFLGHUG¶XWLOLVHUXQFRPSRVDQW
UHGRQGDQWDX&'6SRXUODFRPPDQGHHWOHFRQWU{OHGHVV\VWqPHVFULWLTXHVGHO¶DYLRQ
'DQVXQWURLVLqPHWHPSVQRXVSUpVHQWRQVXQHDUFKLWHFWXUHORJLFLHOOHQDXWRWHVWDEOHSHUPHWWDQWGH
UpDOLVHUOHUHFRXYUHPHQWDXWRPDWLTXHGHFHUWDLQHVHUUHXUVGDQVOH&'6VDQVLPSOLTXHUOHVSLORWHV
͸Ǥͳ ±    ±   

(Q QRXV DSSX\DQW VXU OHVPpFDQLVPHV GH WROpUDQFH DX[ IDXWHV OHV SOXV UpSDQGXV SUpVHQWpV HQ
VHFWLRQQRXVSURSRVRQVGDQVFHWWHVHFWLRQ WURLVDUFKLWHFWXUHV ORJLFLHOOHV GH WROpUDQFHDX[IDXWHV
SRXYDQW rWUH DSSOLTXpHV DX[ V\VWqPHV LQWHUDFWLIV 1RXV pWXGLRQV SOXV SDUWLFXOLqUHPHQW OHV WURLV
PpFDQLVPHV VXLYDQWV OH PpFDQLVPH G¶DXWRWHVWDELOLWp OH PpFDQLVPH GH QDXWRWHVWDELOLWp HW OD
SURJUDPPDWLRQHQQYHUVLRQ1RXVQ¶pWXGLRQVSDVOHPpFDQLVPHGHVEORFVGHUHFRXYUHPHQWFDUFHOXLFL
FUpHHQFDVG¶HUUHXUGHVVXVSHQVLRQVGHVHUYLFHSRXYDQWVHUpYpOHUORQJXHVFHTXLVHUDLWLQDFFHSWDEOH
GXSRLQWGHYXHGHO¶XWLOLVDWHXUYRLUVHFWLRQ
/HVWURLVDUFKLWHFWXUHVSUpVHQWpHVV¶DSSXLHQWVXUOHSULQFLSHGHUHGRQGDQFHGXFRPSRVDQWTXHO¶RQ
VRXKDLWHUHQGUHWROpUDQWDX[IDXWHVDXVVLDSSHOpFRPSRVDQWIRQFWLRQQHO6XLYDQWOHEXWHVFRPSWpFHWWH
UHGRQGDQFHSHXWrWUHUpDOLVpHGHGLIIpUHQWHVPDQLqUHVx (QXWLOLVDQWGHODUpSOLFDWLRQOHVFRPSRVDQWVUHGRQGDQWVVRQWGHVFRSLHVGXFRPSRVDQWIRQFWLRQQHOx (Q XWLOLVDQW GH OD GLYHUVLILFDWLRQ OHV FRPSRVDQWV UHGRQGDQWV VRQW GHV YDULDQWHV GLYHUVLILpHV GX
FRPSRVDQWIRQFWLRQQHORXHQFRUHSRXUOHVDUFKLWHFWXUHVDXWRWHVWDEOHVHWQDXWRWHVWDEOHVx (Q XWLOLVDQW XQ FRQWU{OHXU G¶DVVHUWLRQ FHWWH RSWLRQ HVW DSSOLFDEOH VHXOHPHQW GDQV OH FDV GHV
DUFKLWHFWXUHVDXWRWHVWDEOHVHWQDXWRWHVWDEOH'DQVFHFDVOHFRPSRVDQWUHGRQGDQWHVWXQFRQWU{OHXU
G¶DVVHUWLRQVSHUPHWWDQWGHYpULILHUOHFRPSRUWHPHQWGXFRPSRVDQWIRQFWLRQQHO
1RXVSUpVHQWRQVGDQVXQSUHPLHUWHPSVHQVHFWLRQOHVWURLVDUFKLWHFWXUHVGHWROpUDQFHDX[
IDXWHV HW OHXU SULQFLSH GH IRQFWLRQQHPHQW 'DQV XQ VHFRQG WHPSV QRXV pWXGLRQV HQ VHFWLRQ 
O¶DSSOLFDELOLWpGHFHVDUFKLWHFWXUHVDX[V\VWqPHVLQWHUDFWLIVHWjOHXUVGLIIpUHQWVFRPSRVDQWVORJLFLHOV
±
͸ǤͳǤͳǤͳ 
8Q FRPSRVDQW DXWRWHVWDEOH /DSULH'HVZDUWHV HW DO  HVW FDSDEOH GH YpULILHU VRQ SURSUH
IRQFWLRQQHPHQWHWGHQRWLILHUXQHHUUHXUVLFHOXLFLQ¶HVWSDVFRUUHFW3RXUFHODXQFRPSRVDQWHVWFKDUJp
GHYpULILHUOHFRPSRUWHPHQWHWO¶H[pFXWLRQGXFRPSRVDQWIRQFWLRQQHOOHFRPSRVDQWTXHO¶RQVRXKDLWH
UHQGUH WROpUDQWDX[ IDXWHV/HPpFDQLVPHGH WROpUDQFHDX[ IDXWHVDXWRWHVWDEOHHVWpJDOHPHQWDSSHOp
&20021 QRWDPPHQW GDQV O¶LQGXVWULH DYLRQLTXH 7UDYHUVH /DFD]H HW 6RX\ULV  &HWWH
GpQRPLQDWLRQSURYLHQWGHODUHGRQGDQFHGXFRPSRVDQWIRQFWLRQQHOOHFRPSRVDQW&20SRXUFRPPDQGH
SDUOHFRPSRVDQWTXLYpULILHVRQH[pFXWLRQOHFRPSRVDQW021SRXUPRQLWHXU

)LJXUH$UFKLWHFWXUHORJLFLHOOHG¶XQFRPSRVDQWDXWRWHVWDEOH
/D)LJXUHSUpVHQWH O¶DUFKLWHFWXUH ORJLFLHOOH FRUUHVSRQGDQWjXQFRPSRVDQW DXWRWHVWDEOH(OOH
QRXVSHUPHWGHPHWWUHHQpYLGHQFHOHVWURLVFRPSRVDQWVTXLOHFRQVWLWXHQW
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

x /H FRPSRVDQW&20 &20PDQGH &¶HVW OH FRPSRVDQW IRQFWLRQQHO FHOXL TXH O¶RQ VRXKDLWH UHQGUH
WROpUDQWDX[IDXWHVx /HFRPSRVDQW021021LWRU&¶HVWOHFRPSRVDQWHQFKDUJHGHODYpULILFDWLRQGXFRPSRUWHPHQWGX
FRPSRVDQW&20x /H FRPSRVDQW 'LVSDWFK F¶HVW OH FRPSRVDQW HQ FKDUJH GH GpOLYUHU OHV HQWUpHV GX FRPSRVDQW
DXWRWHVWDEOHDX[FRPSRVDQWV&20HW021
/¶LQVWDQFLDWLRQGHFHWWHDUFKLWHFWXUHVRXOqYHGHX[SUREOqPHVGHUpDOLVDWLRQFHOOHGXFRPSRVDQW
'LVSDWFKHWFHOOHGXFRPSRVDQW0211RXVLGHQWLILRQVWURLVPDQLqUHVGLIIpUHQWHVGHUpDOLVHUFHGHUQLHUx 5HGRQGDQFHOHFRPSRVDQW021HVWFRPSRVpG¶XQHFRSLHGXFRPSRVDQW&20DSSHOpH&RQWU{OHXUHW
G¶XQ FRPSRVDQW &RPSDUDWHXU HQ FKDUJH GH YpULILHU TXH OHV UpVXOWDWV GX &20 HW GH VD FRSLH VRQW
VLPLODLUHVx 'LYHUVLILFDWLRQOHFRPSRVDQW021HVWFRPSRVpG¶XQHYDULDQWHGX&20DSSHOpH&RQWU{OHXUHWG¶XQ
FRPSRVDQW&RPSDUDWHXUHQFKDUJHGHYpULILHUTXHOHVUpVXOWDWVGX&20HWGHVDYDULDQWHVRQWVLPLODLUHVx &RQWU{OHXU G¶DVVHUWLRQ OH FRPSRVDQW 021 HVW XQ FRQWU{OHXU G¶DVVHUWLRQV 8QH DVVHUWLRQ HVW XQH
H[SUHVVLRQORJLTXHGpFULYDQWXQHSDUWLHGXFRPSRUWHPHQWDWWHQGXGXFRPSRVDQW&208QFRQWU{OHXU
G¶DVVHUWLRQHVWXQWHVWERROpHQSHUPHWWDQWGHYpULILHUODFRQFRUGDQFHHQWUHOHVDVVHUWLRQVHWOHVUpVXOWDWV
GXFRPSRVDQW&20/HUpVXOWDWGXWHVWSUHQGODYDOHXUYUDLHVLODYUDLVHPEODQFHHVWYDOLGpHDXWUHPHQW
LOSUHQGODYDOHXUIDXVVHHWXQVLJQDOG¶HUUHXUHVWGpFOHQFKp
,OHVWLPSRUWDQWGHUDSSHOHUTX¶XQFRPSRVDQWDXWRWHVWDEOHQHSHUPHWTXHODGpWHFWLRQGHVHUUHXUVHW
QHSHUPHWSDVOHXUUHFRXYUHPHQW&HOXLFLSHXWrWUHDORUVHIIHFWXpGHGHX[PDQLqUHVSUHPLqUHPHQWXQ
FRPSRVDQW VSpFLILTXHSHXWrWUHGpYHORSSpSRXU WUDLWHU OHVHUUHXUVGpWHFWpHVGHX[LqPHPHQWRQSHXW
XWLOLVHUGHODUHGRQGDQFHGHFRPSRVDQWVDXWRWHVWDEOHVFHTXLFRUUHVSRQGjO¶DUFKLWHFWXUHQDXWRWHVWDEOH
SUpVHQWpHGDQVODVHFWLRQVXLYDQWH
͸ǤͳǤͳǤʹ Ǧ
8QFRPSRVDQWQDXWRWHVWDEOH/DSULH$UODWHWDOHVWIRQGpVXUODUHGRQGDQFHGHFRPSRVDQWV
DXWRWHVWDEOHV &HWWH UHGRQGDQFH SHUPHW OH UHFRXYUHPHQW GHV HUUHXUV TXL RQW pWp GpWHFWpHV SDU OHV
FRPSRVDQWVDXWRWHVWDEOHV

)LJXUH$UFKLWHFWXUHORJLFLHOOHG
XQFRPSRVDQWQDXWRWHVWDEOH
/D)LJXUHSUpVHQWHO¶DUFKLWHFWXUHORJLFLHOOHG¶XQFRPSRVDQWQDXWRWHVWDEOH(OOHHVWFRPSRVpH
GHQ FRPSRVDQWV DXWRWHVWDEOHV LGHQWLILpV SDU XQ QXPpUR GH VpTXHQFH /HV HQWUpHV GX FRPSRVDQW Q
DXWRWHVWDEOHVRQWGLVWULEXpHVSDUOHFRPSRVDQW'LVSDWFKDX[FRPSRVDQWV&20HW021GHFKDTXHFRPSRVDQW
DXWRWHVWDEOH7RXVOHVFRPSRVDQWVDXWRWHVWDEOHVWUDLWHQWHQSDUDOOqOHFHVHQWUpHVHWIRXUQLVVHQWXQUpVXOWDW
DFFRPSDJQpGHVDQRWLILFDWLRQG¶HUUHXUTXLYDOLGHRXLQYDOLGHOHUpVXOWDWDXFRPSRVDQW'HFLVLRQ&H
FRPSRVDQWREVHUYHOHUpVXOWDWGHFKDTXHFRPSRVDQWDXWRWHVWDEOHHQVXLYDQWOHXUQXPpURGHVpTXHQFH
$LQVL VL OH FRPSRVDQW DXWRWHVWDEOH Q IRXUQLW XQ UpVXOWDW YDOLGH OH FRPSRVDQW'HFLVLRQ HQYRLH FH
UpVXOWDW FRPPH pWDQW FHOXL GX FRPSRVDQW QDXWRWHVWDEOH 6L DX FRQWUDLUH OH UpVXOWDW GX FRPSRVDQW
3DUWLH&RQWULEXWLRQV

DXWRWHVWDEOH Q Q¶HVW SDV YDOLGH OH FRPSRVDQW 'HFLVLRQ V¶LQWpUHVVH DX UpVXOWDW GX FRPSRVDQW
DXWRWHVWDEOHVXLYDQWHWDLQVLGHVXLWH6¶LOV¶DYqUHTXHOHVUpVXOWDWVGHWRXVOHVFRPSRVDQWVDXWRWHVWDEOHV
RQWpWpLQYDOLGpVOHFRPSRVDQW'HFLVLRQHQYRLHDORUVOHUpVXOWDWGXGHUQLHUFRPSRVDQWDXWRWHVWDEOHDYHF
XQHQRWLILFDWLRQG¶HUUHXU
/¶LQVWDQFLDWLRQGHFHWWHDUFKLWHFWXUHVRXOqYH WURLVSUREOqPHVGHUpDOLVDWLRQFHOOHGXFRPSRVDQW
'LVSDWFK FHOOH GH OD UHGRQGDQFH GHV FRPSRVDQWV DXWRWHVWDEOHV HW FHOOH GX FRPSRVDQW'HFLVLRQ /D
UHGRQGDQFHGHVFRPSRVDQWVDXWRWHVWDEOHVSHXWrWUHUpDOLVpHGHGLIIpUHQWHVPDQLqUHV3UHPLqUHPHQWQRXV
SRXYRQV XWLOLVHU GHV FRSLHV G¶XQ FRPSRVDQW DXWRWHVWDEOH TXHOOH TXH VRLW O¶RSWLRQ GH UpDOLVDWLRQ GX
FRPSRVDQWDXWRWHVWDEOHFKRLVLH'HX[LqPHPHQWQRXVSRXYRQVXWLOLVHUODGLYHUVLILFDWLRQGHWRXV OHV
FRPSRVDQWV&20RX021RXODGLYHUVLILFDWLRQGHVFRPSRVDQWV&20HW0217URLVLqPHPHQWQRXVSRXYRQV
GDQVOHFDVG¶XQFRPSRVDQWDXWRWHVWDEOHXWLOLVDQWXQFRQWU{OHXUG¶DVVHUWLRQVGLYHUVLILHUOHFRPSRVDQW&20
HWXWLOLVHUXQFRQWU{OHXUG¶DVVHUWLRQXQLTXH
͸ǤͳǤͳǤ͵ 
8QFRPSRVDQW19319HUVLRQ3URJUDPPLQJV¶DSSXLHVXUOHVSULQFLSHVGHODSURJUDPPDWLRQHQ
QYHUVLRQV $YL]LHQLV  TXL HVW IRQGpH VXU OD UHGRQGDQFH HW OD GLYHUVLILFDWLRQ GX FRPSRVDQW
IRQFWLRQQHO
/D )LJXUH SUpVHQWH O¶DUFKLWHFWXUH ORJLFLHOOH G¶XQ FRPSRVDQW 193 &HWWH DUFKLWHFWXUH HVW
FRPSRVpH GH Q YHUVLRQV GX FRPSRVDQW IRQFWLRQQHO &HV YHUVLRQV VRQW GHV YDULDQWHV GLYHUVLILpHV GX
FRPSRVDQWIRQFWLRQQHO1RXVSURSRVRQVFHSHQGDQWGHSRXYRLUOHVUHPSODFHUSDUGHVFRSLHVGHFHOXLFL
'DQV FH FDV RQ VH UDSSURFKH GHV SULQFLSHV GH OD UHGRQGDQFH DFWLYH &KHUHTXH HW DO  RX GX
PpFDQLVPHGH7ULSOH0RGXODU5HGXQGDQF\RX705/\RQVHW9DQGHUNXONTXLFRUUHVSRQGjXQH
DUFKLWHFWXUH93XWLOLVDQWGHVFRSLHVGXFRPSRVDQWIRQFWLRQQHO/HVHQWUpHVGXFRPSRVDQW193VRQW
GLVWULEXpHVDX[GLIIpUHQWHVYDULDQWHVSDU OHFRPSRVDQW'LVSDWFK/HVYHUVLRQV WUDLWHQWFHVHQWUpHVHQ
SDUDOOqOHHWHQYRLHQWOHXUUpVXOWDWDXFRPSRVDQW9RWH&HOXLFLHVWHQFKDUJHGHGpWHUPLQHUOHUpVXOWDW
PDMRULWDLUHTXLHVWFRQVLGpUpFRPPHFRUUHFWHWHVWHQYR\pFRPPHUpVXOWDWGXFRPSRVDQW193,OHVW
LPSRUWDQWGHQRWHUTXHSRXUTXHOHFRPSRVDQW9RWHSXLVVHGpWHUPLQHUXQUpVXOWDWPDMRULWDLUHHQFDVGH
G\VIRQFWLRQQHPHQWG¶XQHGHVYDULDQWHV LO HVWQpFHVVDLUHG¶DYRLUXQQRPEUHGHYDULDQWHV VXSpULHXUj
GHX[HWLPSDLU

)LJXUH$UFKLWHFWXUHORJLFLHOOHG
XQFRPSRVDQW193
±°
/HVWURLVDUFKLWHFWXUHVTXHQRXVDYRQVSUpVHQWpHVSHUPHWWHQWODWROpUDQFHGHVIDXWHVPDWpULHOOHVRX
OD WROpUDQFH GHV IDXWHV ORJLFLHOOHV HW PDWpULHOOHV (Q HIIHW FHV DUFKLWHFWXUHV VRQW IRQGpHV VXU OD
UHGRQGDQFH GX FRPSRVDQWTXH O¶RQ VRXKDLWH UHQGUH WROpUDQW DX[ IDXWHV 6L O¶RQ VH FRQWHQWH GH FHWWH
UHGRQGDQFHQRXVQHSRXYRQVWROpUHUTXHOHVIDXWHVPDWpULHOOHV3DUFRQWUHVLOHVGLIIpUHQWVFRPSRVDQWV
UHGRQGDQWVVRQWGLYHUVLILpVQRXVSRXYRQVpJDOHPHQWWROpUHUOHVIDXWHVORJLFLHOOHV
3RXUTXHFHVDUFKLWHFWXUHVORJLFLHOOHVVRLHQWHIILFDFHVLOHVWLPSRUWDQWGHVpJUpJXHUOHVGLIIpUHQWV
FRPSRVDQWV/DVpJUpJDWLRQGHFRPSRVDQWVFRQVLVWHj OHV LVROHU VSDWLDOHPHQWHW WHPSRUHOOHPHQWj OD
PDQLqUHGXSDUWLWLRQQHPHQWVSDWLDOHWWHPSRUHOGpILQLSDUOHVWDQGDUG$5,1&$((&&HOXL
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

FLSHUPHWG¶DVVXUHUTX¶LOQ¶\DSDVGHSURSDJDWLRQG¶HUUHXUHQWUHOHVGLIIpUHQWVFRPSRVDQWVDXWUHPHQW
GLWTX¶XQHIDXWHDIIHFWDQWXQFRPSRVDQWQHVHSURSDJHUDSDVHQHUUHXUGDQVXQDXWUHFRPSRVDQWFHTXL
SRXUUDLW SHUWXUEHU OD GpWHFWLRQ HW OH UHFRXYUHPHQW GHV HUUHXUV &HWWH SUREOpPDWLTXH GH SURSDJDWLRQ
G¶HUUHXUFRQFHUQHSDUWLFXOLqUHPHQWOHVIDXWHVQDWXUHOOHVFHSHQGDQWHOOHFRQFHUQHpJDOHPHQWFHUWDLQHV
IDXWHVORJLFLHOOHVWHOOHVTXHGHVEXIIHURYHUIORZRXGHVSRLQWHXUVLQYDOLGHV
1RXVQRXVLQWpUHVVRQVjSUpVHQWjO¶DSSOLFDELOLWpGHFHVDUFKLWHFWXUHVSRXUOHVV\VWqPHVLQWHUDFWLIV
GDQV TXHOOH PHVXUH FHOOHVFL SHXYHQW rWUH LQVWDQFLpHV SRXU OHV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GHV
V\VWqPHVLQWHUDFWLIV"1RXVQRXVLQWpUHVVRQVSOXVSDUWLFXOLqUHPHQWDX[WURLVFRPSRVDQWVORJLFLHOVTXH
QRXV DYRQV LGHQWLILpV SRXU OHV V\VWqPHV LQWHUDFWLIV GDQV OHV FRFNSLWV DYLRQLTXHV HW SUpVHQWpV HQ
)LJXUHOHVHUYHXUOHVZLGJHWVHWO¶8$SRXU8VHU$SSOLFDWLRQ
1RXV DYRQV SRLQWp GX GRLJW GDQV OD VHFWLRQ SUpFpGHQWH TXH OHV GLIILFXOWpV GH UpDOLVDWLRQ GHV
DUFKLWHFWXUHV SUpVHQWpHV pWDLHQW GDQV OD UpDOLVDWLRQ GX RX GHV FRPSRVDQWV UHGRQGDQWV FHOOH GX
FRPSRVDQWGHGLVWULEXWLRQGHVHQWUpHVHWFHOOHGHVGLIIpUHQWVFRPSRVDQWVGHFRPSDUDLVRQGpFLVLRQRX
YRWH/RUVTXHQRXVQRXVLQWpUHVVRQVjGHODUpSOLFDWLRQOHVFRPSRVDQWVUHGRQGDQWVVRQWGHVFRSLHVGX
FRPSRVDQWIRQFWLRQQHOFHWWHVROXWLRQQHSUpVHQWHGRQFDXFXQSUREOqPHDXQLYHDXGHODUpDOLVDWLRQGHV
FRPSRVDQWV UHGRQGDQWV j OD GLIIpUHQFH GH OD VROXWLRQ GH GLYHUVLILFDWLRQ HW GH FHOOH GX FRQWU{OHXU
G¶DVVHUWLRQ1RXV SUpVHQWRQV GRQF GDQV XQ SUHPLHU WHPSV FRPPHQW HIIHFWXHU FHV GHX[ VROXWLRQV GH
UHGRQGDQFHSRXUOHVWURLVFRPSRVDQWVLGHQWLILpVOHVHUYHXUOHVZLGJHWVHWO¶8$GDQVXQVHFRQGWHPSV
QRXVSUpVHQWRQVpJDOHPHQWGHVUHPDUTXHVTXDQWjODUpDOLVDWLRQGHVDXWUHVFRPSRVDQWVFRPSDUDLVRQ
GpFLVLRQRXYRWH
͸ǤͳǤʹǤͳ ±
'LYHUVLILFDWLRQ
/HVHUYHXUHVWXQFRPSRVDQWFRPSOLTXpDYHFEHDXFRXSGHIRQFWLRQQDOLWpV/DGLYHUVLILFDWLRQG¶XQ
WHOFRPSRVDQWHVWGRQFWUqVFRWHXVH(QHIIHWHOOHQpFHVVLWHODFUpDWLRQG¶XQHVSpFLILFDWLRQFRPSOqWHHW
QRQDPELJHGXVHUYHXUDLQVLTXHOHGpYHORSSHPHQWGHYDULDQWHVSDUGHVpTXLSHVGHGpYHORSSHPHQW
GLIIpUHQWHVHQXWLOLVDQWGHVDOJRULWKPHVGHVODQJDJHVHWGHVRXWLOVGHSURJUDPPDWLRQGLIIpUHQWV
6LO¶RQFRQVLGqUHGHVV\VWqPHVGpMjH[LVWDQWVQRXVSRXYRQVHQYLVDJHUGHUpDOLVHUODGLYHUVLILFDWLRQ
G¶XQVHUYHXUGHGHX[PDQLqUHV8QHSUHPLqUHVROXWLRQSRXUUDLWrWUHGHFRQVLGpUHUOHVVHUYHXUVGHGHX[
YHUVLRQVG¶XQPrPHV\VWqPHG¶H[SORLWDWLRQSDUH[HPSOHGHX[YHUVLRQVG¶XQHGLVWULEXWLRQ8EXQWX8QH
VHFRQGHVROXWLRQSRXUUDLWrWUHGHFRQVLGpUHUOHVVHUYHXUVGHGHX[V\VWqPHVG¶H[SORLWDWLRQGLIIpUHQWV,O
HVW FHSHQGDQW QpFHVVDLUH GH V¶DVVXUHU TXH OHV VSpFLILFDWLRQV KDXWQLYHDX UHVWHQW VLPLODLUHV VLQRQ OD
FRPSDUDLVRQRXOHYRWHGHOHXUVVRUWLHVQ¶DXUDLWDXFXQVHQVHWFHWUDYDLOSHXWV¶DYpUHUWUqVIDVWLGLHX[
&RQWU{OHXUG¶DVVHUWLRQV
&HWWHRSWLRQGHPLVHHQ°XYUHHVWSDUWLFXOLqUHPHQWDGDSWpHDXVHUYHXUGXIDLWGHODFRPSOH[LWpHW
GHVQRPEUHXVHVIRQFWLRQQDOLWpVGHFHFRPSRVDQW(QHIIHWjSDUWLUGHVVSpFLILFDWLRQVGXVHUYHXULOHVW
SRVVLEOH GH GpFLGHU FHOOHV TXL VRQW HVVHQWLHOOHV SRXU VD VUHWp GH IRQFWLRQQHPHQW HW FHOOHV TXL VRQW
VHFRQGDLUHV¬SDUWLUGHVVSpFLILFDWLRQVGHVIRQFWLRQQDOLWpVTXLDXURQWpWpLGHQWLILpHVFRPPHHVVHQWLHOOHV
LOHVWQpFHVVDLUHGHGpGXLUHGHVDVVHUWLRQVTXLGRLYHQWrWUHWRXMRXUVYUDLHVHQFDVGHERQIRQFWLRQQHPHQW
GHFHVIRQFWLRQQDOLWpV1RXVSRXYRQVHQVXLWHUpDOLVHUGHVFRQWU{OHXUVTXLYpULILHQWTXHOHVUpVXOWDWVGX
VHUYHXUQHYLROHQWSDVOHVDVVHUWLRQV
8QFRQWU{OHXUG¶DVVHUWLRQHVW JpQpUDOHPHQW SOXVSHWLW TX¶XQHYDULDQWHG¶XQFRPSRVDQW FDU LOQH
V¶RFFXSHTXHGHODYpULILFDWLRQGHVIRQFWLRQQDOLWpVLGHQWLILpHVFRPPHHVVHQWLHOOHV&¶HVWXQDYDQWDJH
QRQQpJOLJHDEOHGDQVOHVV\VWqPHVFRQWUDLQWVRO¶HVSDFHPpPRLUHHWODSXLVVDQFHGXSURFHVVHXUVRQW
OLPLWpVSDUH[HPSOHGDQVOHVV\VWqPHVHPEDUTXpVGDQVOHVDYLRQV
3DUWLH&RQWULEXWLRQV

͸ǤͳǤʹǤʹ ±
'LYHUVLILFDWLRQ
'DQVOHFDVGHVZLGJHWV:,03LOSHXWrWUHIDFLOHG¶REWHQLUGHVYDULDQWHVHQXWLOLVDQWGHVYHUVLRQV
GpMjH[LVWDQWHVGHZLGJHWVSURYHQDQWGHGLIIpUHQWHVELEOLRWKqTXHVGHZLGJHWVWRRONLWV'DQVFHFDVOD
GLIILFXOWp HVW WUDQVIpUpH FRPPH SRXU OH VHUYHXU GDQV OD UpDOLVDWLRQ GX FRPSRVDQW HQ FKDUJH GH OD
FRPSDUDLVRQRXGXYRWHVXUOHVVRUWLHV&HSHQGDQWODUpDOLVDWLRQG¶XQWHOFRPSRVDQWVHUDVLPSOLILpHSDU
UDSSRUW j FHOOH GX VHUYHXU FDU OHV GLIIpUHQWHV ELEOLRWKqTXHV GH ZLGJHWV UHVSHFWHQW OH VWDQGDUG &8$
&RPPRQ8VHU$FFHVVG¶,%0,%0
'DQVOHFDVRO¶RQVRXKDLWHUHQGUHWROpUDQWVDX[IDXWHVGHVZLGJHWVQRQUpSDQGXVSDUH[HPSOH
GHVZLGJHWV GpILQLV SDU OH VWDQGDUG$5,1& $((& LO HVW DORUVQpFHVVDLUH GH FUpHU XQH
YDULDQWHGHFHZLGJHW3RXUFHODXQHVSpFLILFDWLRQFRPSOqWHHWQRQDPELJHGXFRPSRUWHPHQWGXZLGJHW
HVW QpFHVVDLUH&HOOHFLSHUPHW OHGpYHORSSHPHQWG¶XQHYDULDQWHGXZLGJHWSDUXQH DXWUHpTXLSH HQ
XWLOLVDQWGHVODQJDJHVHWGHVRXWLOVGLIIpUHQWV
&RQWU{OHXUG¶DVVHUWLRQV
'HPrPHTXHGDQVOHFDVGXVHUYHXUFHWWHRSWLRQLPSRVHG¶pWXGLHUODVSpFLILFDWLRQGHFKDTXHW\SH
GH ZLGJHW SRXU HQ GpGXLUH OHV IRQFWLRQQDOLWpV HVVHQWLHOOHV SRXU OD VUHWp GH IRQFWLRQQHPHQW 3RXU
FKDFXQHG¶HOOHVQRXVGpILQLVVRQVXQHDVVHUWLRQTXLUHVWHYUDLHVLVRQFRPSRUWHPHQWHVWFRUUHFW$LQVL
OD YpULILFDWLRQ GH FHV DVVHUWLRQV SHUPHW GH FRQWU{OHU OH FRPSRUWHPHQW GX ZLGJHW (OOHV SHUPHWWHQW
QRWDPPHQWGHFRQWU{OHUTXHOHZLGJHWWUDLWHFRUUHFWHPHQWOHVpYpQHPHQWVSURYHQDQWGHVXWLOLVDWHXUVHW
OHVFKDQJHPHQWVG¶pWDWVDVVRFLpV
͸ǤͳǤʹǤ͵ ±ǯ
'LYHUVLILFDWLRQ
7RXWFRPPHOHVHUYHXUOHV8$VRQWGHVFRPSRVDQWVFRPSOLTXpVHWVSpFLILTXHV$LQVLODFUpDWLRQ
G¶XQHYDULDQWHUHTXLHUWXQHVSpFLILFDWLRQFRPSOqWHHWQRQDPELJHHWVHUDWUqVFRWHXVH
&RQWU{OHXUG¶DVVHUWLRQV
'XIDLWGHODWDLOOHHWODFRPSOH[LWpGHV8$FHWWHRSWLRQHVWSDUWLFXOLqUHPHQWDGDSWpH'DQVFHFDV
OHVDVVHUWLRQVVRQWPDMRULWDLUHPHQWIRQGpHVVXUOHFRPSRUWHPHQWGXFRQWU{OHXUGHGLDORJXHDXWUHPHQW
GLW OHFRPSRUWHPHQW VpPDQWLTXHGXV\VWqPH LQWHUDFWLI/HVDVVHUWLRQV VRQWGRQF WUqVGpSHQGDQWHVGX
V\VWqPHLQWHUDFWLIHWGHVRQGRPDLQHG¶DSSOLFDWLRQ
͸ǤͳǤʹǤͶ ±
/HV DUFKLWHFWXUHV GH WROpUDQFH DX[ IDXWHV TXH QRXV DYRQV SUpVHQWpHV V¶DSSXLHQW HQ SOXV GHV
FRPSRVDQWVUHGRQGDQWVTX¶LOVVRLHQWGHVLPSOHVFRSLHVGHVYDULDQWHVRXGHVFRQWU{OHXUVG¶DVVHUWLRQ
VXUGHVFRPSRVDQWVVXSSOpPHQWDLUHVTXLSRVHQWpJDOHPHQWGHVSUREOqPHVGHUpDOLVDWLRQx /HFRPSRVDQW'LVSDWFKLOHVWUHVSRQVDEOHGHODGLVWULEXWLRQGHVHQWUpHVGXFRPSRVDQWWROpUDQWDX[
IDXWHVHWOHVFRPSRVDQWVUHGRQGDQWV/DFRPSOH[LWpGDQVODUpDOLVDWLRQGHFHFRPSRVDQWUpVLGHGDQV
OHIDLWGHGLVWULEXHUOHVHQWUpHVGHPDQLqUHV\QFKURQHHWILDEOHDILQGHV¶DVVXUHUTXHOHVFRPSRVDQWV
UHGRQGDQWV WUDLWHQW OHVPrPHV HQWUpHV HW TXH SDU FRQVpTXHQW OHXUV VRUWLHV VRQW FRPSDUDEOHV&H
FRPSRVDQWSHXWrWUHVXSSULPpVLO¶RQXWLOLVHXQSURWRFROHGHGLIIXVLRQILDEOHGLVWULEXDQWOHVHQWUpHV
DX[GLIIpUHQWVFRPSRVDQWVUHGRQGDQWV RQSHXWSUHQGUH O¶H[HPSOHGXUpVHDX$)';$((&
DVVRFLpjXQSURWRFROHDWRPLTXH),)2x /H FRPSRVDQW &RPSDUDWHXU LO HVW VSpFLILTXH j O¶DUFKLWHFWXUH DXWRWHVWDEOH HW j O¶DUFKLWHFWXUH
QDXWRWHVWDEOH XWLOLVDQW GHX[ YDULDQWHV RX FRSLHV GX PrPH FRPSRVDQW ,O HVW UHVSRQVDEOH GH OD
FRPSDUDLVRQHQWUH OHVVRUWLHVGHVFRPSRVDQWV UHGRQGDQWV'DQV OHFDVGHGHX[FRSLHVRXGHGHX[
YDULDQWHV LVVXHVGHVPrPHV VSpFLILFDWLRQV FH FRPSRVDQWHVW DVVH] WULYLDO HQ HIIHW LO GRLW IDLUH OD
FRPSDUDLVRQHQWUHGHX[VRUWLHVHWGHUHQYR\HUXQHHUUHXUHQFDVG¶LQFRKpUHQFH'DQVOHFDVGHGHX[
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

YDULDQWHVH[LVWDQWHVODUpDOLVDWLRQGHFHFRPSRVDQWSHXWrWUHXQSHXSOXVFRPSOLTXpHFDULOSHXW\
DYRLUEHVRLQG¶DQDO\VHUOHVVRUWLHVSRXUSRXYRLUOHVFRPSDUHUx /HFRPSRVDQW'HFLVLRQLOHVWVSpFLILTXHjO¶DUFKLWHFWXUHQDXWRWHVWDEOH6RQFRPSRUWHPHQWHWGRQF
SDUFRQVpTXHQWVDUpDOLVDWLRQHVWDVVH]VLPSOH(QHIIHWLOHVWUHVSRQVDEOHGHSUHQGUHOHVVRUWLHVGHV
GLIIpUHQWVFRPSRVDQWVDXWRWHVWDEOHVGDQVO¶RUGUHTXLOHXUDpWpDIIHFWpHWG¶HQYR\HUOHUpVXOWDWVLFHOXL
FLHVWYDOLGHRXGHV¶LQWpUHVVHUjFHOXLGXFRPSRVDQWDXWRWHVWDEOHVXLYDQW6L WRXVOHVFRPSRVDQWV
DXWRWHVWDEOHV VRQWGpIDLOODQWV LOV IRXUQLVVHQW WRXVXQH VRUWLH LQYDOLGpH'DQV FH FDV OH FRPSRVDQW
'HFLVLRQHQYRLHXQHQRWLILFDWLRQG¶HUUHXUx /H FRPSRVDQW9RWH LO HVW VSpFLILTXH j O¶DUFKLWHFWXUH193/HV SUREOpPDWLTXHV VRXOHYpHV SDU VD
UpDOLVDWLRQVRQWVLPLODLUHVjFHOOHVGXFRPSRVDQW&RPSDUDWHXU$LQVLVLOHVFRPSRVDQWVUHGRQGDQWV
VRQWGHVFRSLHVRXGHVYDULDQWHVLVVXHVGHVPrPHVVSpFLILFDWLRQVLOHVWMXVWHUHVSRQVDEOHGHIDLUHXQ
YRWHPDMRULWDLUHVXUOHVGLIIpUHQWHVVRUWLHV&HSHQGDQWGDQVOHFDVGHGHX[YDULDQWHVH[LVWDQWHV OD
UpDOLVDWLRQGHFHFRPSRVDQWSHXWrWUHXQSHXSOXVFRPSOLTXpHFDUFHODSHXWQpFHVVLWHUG¶DQDO\VHUOHV
VRUWLHVSRXUSRXYRLUOHVFRPSDUHU
±±
3RXU FKDTXH DUFKLWHFWXUH WROpUDQWH SUpVHQWpH QRXV DYRQV pWXGLp WURLV RSWLRQV GH UpDOLVDWLRQ
GLIIpUHQWHVx 5pSOLFDWLRQOHVGLIIpUHQWVFRPSRVDQWVUHGRQGDQWVVRQWGHVFRSLHVGXFRPSRVDQWRULJLQDOx 'LYHUVLILFDWLRQOHVGLIIpUHQWVFRPSRVDQWVUHGRQGDQWVVRQWGHVYDULDQWHVGXFRPSRVDQWRULJLQDOx &RQWU{OHXUG¶DVVHUWLRQVFHWWHRSWLRQFRQFHUQHVHXOHPHQWO¶DUFKLWHFWXUHDXWRWHVWDEOHHWO¶DUFKLWHFWXUH
QDXWRWHVWDEOH 'DQV OHXU FDV RQ SHXW UHPSODFHU XQ GHV GHX[ FRPSRVDQWV UHGRQGDQWV SDU XQ
FRPSRVDQW VSpFLILTXH YpULILDQW OH FRPSRUWHPHQW GX FRPSRVDQW RULJLQDO j WUDYHUV OD YpULILFDWLRQ
G¶DVVHUWLRQVUHSUpVHQWDQWOHXUFRPSRUWHPHQW

7DEOHDX5pFDSLWXODWLIGHVVSpFLILFLWpVGHVGLIIpUHQWHVDUFKLWHFWXUHV 
/H7DEOHDXSUpVHQWHOHVDUFKLWHFWXUHVpWXGLpHVHWOHXUVVSpFLILFLWpV1RXVSRXYRQVDLQVLYRLUTXH
OHVDUFKLWHFWXUHVXWLOLVDQWODUpSOLFDWLRQSHUPHWWHQWVHXOHPHQWGHWUDLWHUOHVIDXWHVPDWpULHOOHVDORUVTXH
OHVDXWUHVDUFKLWHFWXUHVSHUPHWWHQWGHWUDLWHUjODIRLVOHVIDXWHVPDWpULHOOHVHWOHVIDXWHVORJLFLHOOHV
%LHQTXHOHVGLIIpUHQWHVDUFKLWHFWXUHVDXWRWHVWDEOHVSHUPHWWHQWVHXOHPHQWODGpWHFWLRQGHVHUUHXUV
HWSDVOHXUUHFRXYUHPHQWHOOHVVRQWXQERQSRLQWGHGpSDUWSRXUUHQGUHOHVV\VWqPHVLQWHUDFWLIVWROpUDQWV
DX[IDXWHVFDUOHVFRPSRVDQWVDXWRWHVWDEOHVVRQWODEDVHGHVDUFKLWHFWXUHVQDXWRWHVWDEOHV'HSOXVGDQV
OHFDVGHVV\VWqPHVLQWHUDFWLIVOHUHFRXYUHPHQWGHVHUUHXUVSHXWpJDOHPHQWrWUHFRQILpjO¶XWLOLVDWHXU
6SpFLILFLWpV
$UFKLWHFWXUHV 'pWHFWLRQ 5HFRXYUHPHQW 0DWpULHOOHV /RJLFLHOOHV
5pSOLFDWLRQ 3 2 3 2 FRSLHVI  GLVSDWFKFRPSDUDWHXU 
'LYHUVLILFDWLRQ 3 2 3 3 YDULDQWHVI  GLVSDWFKFRPSDUDWHXU 
&RQWU{OHXUG¶DVVHUWLRQV 3 2 3 3 FRPSRVDQWI  GLVSDWFKFRQWU{OHXUG
DVVHUWLRQV 
5pSOLFDWLRQ 3 3 3 2 IFRSLHV GLVSDWFKGHFLVLRQ I
'LYHUVLILFDWLRQ 3 3 3 3 IYDULDQWHV GLVSDWFKIFRPSDUDWHXUV
GHFLVLRQ
I
&RQWU{OHXUG¶DVVHUWLRQV 3 3 3 3 IYDULDQWHV GLVSDWFKFRQWU{OHXUG
DVVHUWLRQV
GHFLVLRQ
I
5pSOLFDWLRQ 3 3 3 2 IFRSLHV GLVSDWFKYRWH I
'LYHUVLILFDWLRQ 3 3 3 3 IYDULDQWHV GLVSDWFKYRWH I
&RQWU{OHXUG¶DVVHUWLRQV QD QD QD QD QD QD QD3&RXYHUW 21RQFRXYHUW
$XWUHVFRPSRVDQWV
QpFHVVDLUHV
3DUWLWLRQV
QpFHVVDLUHV
VpJUpJDWLRQ
$XWRWHVWDEOH
1DXWRWHVWDEOH
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7ROpUDQFHDX[IDXWHV )DXWHVFRXYHUWHV 9DULDQWHV&RSLHVSRXUWROpUHUI
IDXWHV
3DUWLH&RQWULEXWLRQV

/HV DUFKLWHFWXUHV QDXWRWHVWDEOH HW 193 GHPDQGHQW EHDXFRXS SOXV GH UHVVRXUFHV HQ WHUPH GH
SDUWLWLRQVYRLUFRORQQH3DUWLWLRQVQpFHVVDLUHV&HSHQGDQWHOOHVSHUPHWWHQWGHWROpUHUSOXVGHIDXWHV
/H7DEOHDXSUpVHQWHOHFRWG¶DSSOLFDELOLWpGHFHVDUFKLWHFWXUHVDX[GLIIpUHQWVFRPSRVDQWVGH
QRWUH DUFKLWHFWXUH &H WDEOHDX GLVWLQJXH OHV FRPSRVDQWV UpSDQGXV SRXU OHVTXHOV LO H[LVWH GpMj GH
QRPEUHXVHVYDULDQWHVWHOVTXHOHVZLGJHWVUpSRQGDQWDX[VSpFLILFDWLRQVGXVWDQGDUG&8$FRORQQHV&276
SRXU&RPPHUFLDO2Q7KH6KHOIHWOHVFRPSRVDQWVSHXUpSDQGXVSRXUOHVTXHOVLOIDXGUDREOLJDWRLUHPHQW
GpYHORSSHU VHV SURSUHV YDULDQWHV WHOV TXH OHV ZLGJHWV UpSRQGDQW DX[ VSpFLILFDWLRQV GX VWDQGDUG
$5,1&FRORQQHV6SpFLILTXH/HVDUFKLWHFWXUHVXWLOLVDQWGHODUpSOLFDWLRQVRQWOHVPRLQVFRWHXVHV
FDUHOOHVQHGHPDQGHQWDXFXQW\SHGHGLYHUVLILFDWLRQORJLFLHOOHTXLHVWWUqVFRXWHXVH
/D GLYHUVLILFDWLRQ HVW SOXV FRWHXVH SRXU OHV FRPSRVDQWV FRPSOLTXpV WHOV TXH OH VHUYHXU HW
O¶DSSOLFDWLRQLQWHUDFWLYHHOOHHVWG¶DXWDQWSOXVFRWHXVHSRXUOHVDUFKLWHFWXUHVQDXWRWHVWDEOHHW193FDU
FHV DUFKLWHFWXUHV QpFHVVLWHQW XQ SOXV JUDQG QRPEUH GH YDULDQWHV TXH O¶DUFKLWHFWXUH DXWRWHVWDEOH OH
GpYHORSSHPHQWG¶XQHYDULDQWHFRXWHHQWUHHWIRLVOHFRWGHGpYHORSSHPHQWGXFRPSRVDQW
RULJLQDO/DSULH$UODWHWDO
(QILQ O¶XWLOLVDWLRQ G¶XQ FRQWU{OHXU G¶DVVHUWLRQ GDQV OH FDV GHV DUFKLWHFWXUHV DXWRWHVWDEOHV HW
QDXWRWHVWDEOHV SHUPHW GH UpGXLUH OHV FRWV GH GpYHORSSHPHQW SDU UDSSRUW j OD GLYHUVLILFDWLRQ GX
FRPSRVDQW

7DEOHDX5pFDSLWXODWLIGHO
DSSOLFDELOLWpGHFKDTXHDUFKLWHFWXUHDX[GLIIpUHQWVFRPSRVDQWVLQWHUDFWLIV
HQWHUPHVGHGLIILFXOWpHWGHFRW
͸Ǥʹ  ǯ   ±   ± 
°
1RXV DYRQV pWXGLp OHVGLIIpUHQWHVDUFKLWHFWXUHVGH WROpUDQFH DX[ IDXWHVHW ODPDQLqUHGRQW HOOHV
SRXUUDLHQWrWUHDSSOLTXpHVDX[FRPSRVDQWVGHVV\VWqPHVLQWHUDFWLIV&HSHQGDQWGDQVOHFDGUHGHFHWWH
WKqVHQRXVQRXVLQWpUHVVRQVSOXVSDUWLFXOLqUHPHQWDX[V\VWqPHVLQWHUDFWLIVGDQVOHVFRFNSLWVDYLRQLTXHV
&RPPHQRXVO¶DYRQVYXGDQVOH&KDSLWUHOHGpYHORSSHPHQWGHFHVV\VWqPHVLQWHUDFWLIVGRLWUHVSHFWHU
GHQRPEUHXVHVFRQWUDLQWHV/HVV\VWqPHVLQWHUDFWLIVHPEDUTXpVGDQVOHFRFNSLWGRLYHQWQRWDPPHQWrWUH
FRPSDWLEOHVDYHFOHVWDQGDUG$5,1&$((&'HSOXVLOVGRLYHQWpJDOHPHQWrWUHGpYHORSSpV
HQUHVSHFWDQWXQQLYHDXG¶DVVXUDQFHGHGpYHORSSHPHQWpOHYp'$/%RX'$/$$LQVLWUqVSHXGH
FRPSDJQLHVSHXYHQWGpYHORSSHUGHWHOVV\VWqPHVLOVQHSHXYHQWGRQFSDVrWUHFRQVLGpUpVFRPPHGHV
&276 YRLU VHFWLRQ  HW OD GLYHUVLILFDWLRQ ORJLFLHOOH VHUD G¶DXWDQW SOXV FRWHXVH GX IDLW GH FHV
FRQWUDLQWHVGHGpYHORSSHPHQW
1RWUH PRGqOH GH IDXWH YRLU VHFWLRQ  FRPSUHQG j OD IRLV OHV IDXWHV ORJLFLHOOHV GH
GpYHORSSHPHQWHW OHV IDXWHVPDWpULHOOHV LPSDFWDQWOHV\VWqPHHQRSpUDWLRQ/HVIDXWHVPDWpULHOOHVHQ
RSpUDWLRQVRQWLQpYLWDEOHVHWLPSUpGLFWLEOHV7DEHUHW1RUPDQG(OOHVQHSHXYHQWGRQFSDVrWUH
WUDLWpHVFRPPHOHVIDXWHVORJLFLHOOHVSDUSUpYHQWLRQHWpOLPLQDWLRQFRPPHQRXVO¶DYRQVSURSRVpGDQVOH
&KDSLWUH/HVHXOPR\HQGHWUDLWHUFHVIDXWHVHWG¶pYLWHUOHVGpIDLOODQFHVTXLOHXUVRQWFRQVpFXWLYHVHVW
&RPSRVDQWV
$UFKLWHFWXUHV &276 6SpFLILTXH &276 6SpFLILTXH &276 6SpFLILTXH
5pSOLFDWLRQ մ մ մ մ QD մ
'LYHUVLILFDWLRQ մմմ մմմմ մ մմ QD մմմմ
&RQWU{OHXUG¶DVVHUWLRQV մմ մմ մմ մմ QD մմ
5pSOLFDWLRQ մ մ մ մ QD մ
'LYHUVLILFDWLRQ մմմմ մմմմմ մ մմմ QD մմմմմ
&RQWU{OHXUG¶DVVHUWLRQV մմմ մմմ մմմ մմմ QD մմմ
5pSOLFDWLRQ մ մ մ մ QD մ
'LYHUVLILFDWLRQ մմմմ մմմմմ մ մմմ QD մմմմմ
&RQWU{OHXUG¶DVVHUWLRQV QD QD QD QD QD QD
մ մմ մմմ մմմմ մմմմմ
 'LIILFXOWpG
DSSOLFDELOLWpFURLVVDQWH
6HUYHXU :LGJHWV $SSOLFDWLRQ,QWHUDFWLYH
$XWRWHVWDEOH
1DXWRWHVWDEOH
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&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

GH WROpUHU OHVHUUHXUVGRQWHOOHV VRQW ODFDXVH'HSOXVELHQTXH ODPpWKRGHSURSRVpHDX&KDSLWUH
SHUPHWWHGHOLPLWHUDXWDQWTXHSRVVLEOHOHVIDXWHVORJLFLHOOHVLOHVWSUDWLTXHPHQWLPSRVVLEOHGHFUpHUXQ
V\VWqPHSDUIDLWVDQVDXFXQHIDXWHGHGpYHORSSHPHQW+DPLOWRQ3RXUSRXYRLUJDUDQWLUOHSOXVKDXW
QLYHDXGHVUHWpGHIRQFWLRQQHPHQWGHQRVV\VWqPHVQRXVFKRLVLVVRQVGRQFLFLXQHDUFKLWHFWXUHFDSDEOH
GH WROpUHU j OD IRLV OHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW UpVLGXHOOHV HW OHV IDXWHV PDWpULHOOHV HQ
RSpUDWLRQ
(QILQOHVXWLOLVDWHXUVGHVV\VWqPHVLQWHUDFWLIVTXHQRXVpWXGLRQVGDQVFHWWHWKqVHFRQFUqWHPHQWOHV
SLORWHVGHO¶DYLRQVRQWGHVXWLOLVDWHXUVIRUPpVjO¶XWLOLVDWLRQGHVV\VWqPHVHWDX[SURFpGXUHVjHIIHFWXHU
HQFDVGHGpIDLOODQFHGHO¶XQG¶HX[
7RXWHVFHVVSpFLILFLWpVQRXVRQWSRXVVpVjFKRLVLUGHQRXVDSSX\HUVXUO¶DUFKLWHFWXUHDXWRWHVWDEOH
DYHFFRQWU{OHXUG¶DVVHUWLRQV(QHIIHWFHOOHFLSHUPHWODGpWHFWLRQGHVHUUHXUVGXHVjODIRLVDX[IDXWHV
PDWpULHOOHVHQRSpUDWLRQHWDX[IDXWHVORJLFLHOOHVGHGpYHORSSHPHQW&RQFHUQDQWOHUHFRXYUHPHQWGHV
HUUHXUV FHOXLFL SHXW rWUH VRLW HIIHFWXp SDU OHV XWLOLVDWHXUV VRLW HIIHFWXp HQ XWLOLVDQW OHV FRPSRVDQWV
DXWRWHVWDEOHV FRPPH OD EDVH G¶XQH DUFKLWHFWXUH QDXWRWHVWDEOH 'H SOXV HOOH HVW EHDXFRXS PRLQV
FRWHXVHTXHOHVDXWUHVDUFKLWHFWXUHVSHUPHWWDQWGHGpWHFWHUHWWROpUHUOHVHUUHXUVGXHVjFHVGHX[W\SHV
GH IDXWHV DUFKLWHFWXUH DXWRWHVWDEOH DYHF GLYHUVLILFDWLRQ RX DUFKLWHFWXUH 193 /HV DUFKLWHFWXUHV
DXWRWHVWDEOHV HW QDXWRWHVWDEOHV RQW pJDOHPHQW SURXYp OHXU XWLOLWp HW DSSOLFDELOLWp SRXU OHV V\VWqPHV
HPEDUTXpVFULWLTXHVFDUHOOHVVRQWXWLOLVpHVSRXUGHQRPEUHX[V\VWqPHVDYLRQLTXHVHPEDUTXpVWHOVTXH
OHVFDOFXODWHXUVGHFRPPDQGHGHYRO7UDYHUVH/DFD]HHW6RX\ULV
͸Ǥ͵ °±

3RXUUHQGUHOHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHVQRXVQRXVDSSX\RQVSRXUODGpWHFWLRQGHV
HUUHXUV VXU XQH DUFKLWHFWXUH DXWRWHVWDEOH DYHF FRQWU{OHXU G¶DVVHUWLRQV HW SRXU OH UHFRXYUHPHQW GHV
HUUHXUVQRXVSURSRVRQVGHX[RSWLRQVFRQILHUOHUHFRXYUHPHQWjO¶XWLOLVDWHXUDXSLORWHRXV¶DSSX\HU
VXUXQHDUFKLWHFWXUHQDXWRWHVWDEOH
/D FRPSOH[LWp LFL UpVLGH GDQV O¶LQVWDQFLDWLRQ GH O¶DUFKLWHFWXUH DXWRWHVWDEOH DX[ FRPSRVDQWV
LQWHUDFWLIV3OXVSDUWLFXOLqUHPHQWHOOHUpVLGHGDQVODUpDOLVDWLRQGHVGLIIpUHQWVFRQWU{OHXUVG¶DVVHUWLRQV
DXWUHPHQWGLWGHVFRPSRVDQWVUHVSRQVDEOHVGHODGpWHFWLRQGHVHUUHXUVOHVFRPSRVDQWV0213RXUFHOD
QRXVSURSRVRQVG¶DERUGXQHPpWKRGHSRXUODUpDOLVDWLRQGHVFRPSRVDQWVLQWHUDFWLIVDXWRWHVWDEOHV3XLV
QRXV SURSRVRQV G¶LQWpJUHU OHV GLIIpUHQWV FRPSRVDQWV DXWRWHVWDEOHV GDQV XQH DUFKLWHFWXUH ORJLFLHOOH
(QILQSRXUOHUHFRXYUHPHQWGHVHUUHXUVQRXVSURSRVRQVGHUHQGUHOHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[
IDXWHVJUkFHjO¶XWLOLVDWLRQGHPpFDQLVPHVVSpFLILTXHVjODJHVWLRQGHVHUUHXUVRXJUkFHjO¶LQVWDQFLDWLRQ
G¶XQHDUFKLWHFWXUHQDXWRWHVWDEOH

/D FRPSOH[LWp GH O¶DSSOLFDWLRQ GH O¶DUFKLWHFWXUH DXWRWHVWDEOH DYHF FRQWU{OHXU G¶DVVHUWLRQV DX[
GLIIpUHQWVFRPSRVDQWVGHQRVV\VWqPHVLQWHUDFWLIVUHSRVHGDQVODGpILQLWLRQGXFRQWU{OHXUG¶DVVHUWLRQV
,OV¶DJLWGRQFGHGpILQLUOHVDVVHUWLRQVUHSUpVHQWDQWOHFRPSRUWHPHQWDWWHQGXGHFKDTXHFRPSRVDQWHWGH
GpILQLUHQVXLWHOHPR\HQGHVXUYHLOOHUVHVDVVHUWLRQVGHYpULILHUTX¶HOOHVVRQWUHVSHFWpHV3RXUFHODQRXV
SURSRVRQVWURLVpWDSHVx eWDSH'pILQLWLRQHWDQDO\VHGXV\VWqPH
,GHQWLILFDWLRQGHO¶DUFKLWHFWXUHGHVFRPSRVDQWVHWGHVIRQFWLRQVGXV\VWqPHLQWHUDFWLI3RXUFHODQRXV
QRXV DSSX\RQV VXU OD GHVFULSWLRQ GH O¶DUFKLWHFWXUH SK\VLTXH HW ORJLFLHOOH GX V\VWqPH j O¶DLGH GX
ODQJDJH DUFKLWHFWXUDO$$'/HW ODGHVFULSWLRQGHV IRQFWLRQVGHVGLIIpUHQWVFRPSRVDQWV j O¶DLGHGH
GLDJUDPPHVGHVpTXHQFHV
3DUWLH&RQWULEXWLRQV

x eWDSH,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFH
,GHQWLILFDWLRQ V\VWpPDWLTXH GHV PRGHV GH GpIDLOODQFH GH WRXWHV OHV IRQFWLRQV GHV FRPSRVDQWV GX
V\VWqPH3RXUFHODQRXVQRXVDSSX\RQVVXUXQH$QDO\VHGHV0RGHVGH'pIDLOODQFHGHOHXUV(IIHWV
HWGHOHXU&ULWLFLWpXQH$0'(&RX)0(&$HQDQJODLV'HSDUWPHQWRIWKH$UP\«x eWDSH,GHQWLILFDWLRQGHVDVVHUWLRQVHWGpILQLWLRQGHVPpFDQLVPHVGHVXUYHLOODQFH
,GHQWLILFDWLRQ GHV DVVHUWLRQV DVVRFLpHV DX[GpIDLOODQFHV LGHQWLILpHV HQ pWDSH &HV DVVHUWLRQV VRQW
HQVXLWH IRUPDOLVpHV HW VHUYHQW GH IRQGHPHQW SRXU OD GpILQLWLRQ GHPpFDQLVPHV SHUPHWWDQW GH OHV
VXUYHLOOHU
$ILQG¶H[SOLFLWHUQRWUHPpWKRGHQRXVGpWDLOORQVGDQVOHVVRXVVHFWLRQVVXLYDQWHVOHVWURLVpWDSHV
SUpVHQWpHVFLGHVVXVHQQRXVDSSX\DQWVXUXQH[HPSOHFRQFUHW
͸Ǥ͵ǤͳǤͳ ±°
'DQVXQSUHPLHUWHPSVLOHVWQpFHVVDLUHGHGpILQLUOHV\VWqPHTXLQRXVLQWpUHVVHVHVFRPSRVDQWV
HWOHVUHODWLRQVHQWUHOHVGLIIpUHQWVFRPSRVDQWVDILQGHSRXYRLULGHQWLILHUOHVPRGHVGHGpIDLOODQFHTXH
O¶RQFKHUFKHjpYLWHUDLQVLTXHOHVDVVHUWLRQVTXLOHXUVRQWDVVRFLpHV
3RXUFHODQRXVSURSRVRQVGDQVXQSUHPLHUWHPSVG¶LGHQWLILHUOHVFRPSRVDQWVGXV\VWqPHTXLQRXV
LQWpUHVVHQWDLQVLTXHOHXUVIRQFWLRQQDOLWpVHWOHVOLDLVRQVTXLOHVUHOLHQWHQWUHHX[1RXVSURSRVRQVGH
UpDOLVHUFHWWHLGHQWLILFDWLRQjWUDYHUVODGHVFULSWLRQGXV\VWqPHDYHFOHODQJDJHDUFKLWHFWXUDOJUDSKLTXH
$$'/6$(,QWHUQDWLRQDOTXHQRXVFRPSOpWRQVSDUXQRXSOXVLHXUVGLDJUDPPHVGHVpTXHQFH
UHSUpVHQWDQWOHVFRQQH[LRQVHQWUHOHVGLIIpUHQWVFRPSRVDQWVORUVG¶XQVFpQDULRG¶H[pFXWLRQ

)LJXUH$UFKLWHFWXUHVLPSOLILpHG
XQFRFNSLWLQWHUDFWLIUHVSHFWDQWOHVWDQGDUG$5,1&
1RXVSURSRVRQVLFLGHGpFULUHO¶DUFKLWHFWXUHJpQpULTXHKDXWQLYHDXGHVV\VWqPHVLQWHUDFWLIVGDQV
OHV FRFNSLWV G¶DYLRQV FLYLO/D)LJXUH SUpVHQWH OD UHSUpVHQWDWLRQ GH O¶DUFKLWHFWXUH JpQpULTXH KDXW
QLYHDXG¶XQV\VWqPHLQWHUDFWLIGHFRFNSLWVDYLRQLTXHHQ$$'/YRLUVHFWLRQ
&HWWH UHSUpVHQWDWLRQ KDXW QLYHDX GH QRWUH V\VWqPH QRXV SHUPHW GH PHWWUH HQ pYLGHQFH OHV
FRPSRVDQWV SULQFLSDX[ VXU OHVTXHOV QRXV IRQGRQV QRWUH GLDJUDPPH GH VpTXHQFH OH VHUYHXU HW OHV
ZLGJHWVTXLIRUPHQWOH&'6HWO¶8$1RXVUDSSHORQVFLGHVVRXVOHU{OHGHVGLIIpUHQWVFRPSRVDQWVGH
FHWWHDUFKLWHFWXUHGHGURLWHjJDXFKHx /HVSpULSKpULTXHVG¶HQWUpHHWGH VRUWLH OH.&&8HW O¶pFUDQTXLSHUPHWWHQW O¶LQWHUDFWLRQHQWUH OH
V\VWqPHHWO¶pTXLSDJHx /HVHUYHXULOHVWFRPSRVpGXVHUYHXUJUDSKLTXHHWGXJHVWLRQQDLUHGHIHQrWUHV,OHVWUHVSRQVDEOHGH
ODJHVWLRQGHVpYqQHPHQWVSURYHQDQWGX.&&8HWGXUHQGXJUDSKLTXHGHO¶DSSOLFDWLRQVXUO¶pFUDQ,O
JqUHQRWDPPHQWO¶DIILFKDJHGXFXUVHXUJUDSKLTXHHWGHODGLVWULEXWLRQGHVpYpQHPHQWVFRUUHVSRQGDQWV
DX[DFWLRQVGHO¶XWLOLVDWHXUDX[ZLGJHWVFLEOpV,OHVWpJDOHPHQWUHVSRQVDEOHGXFDOFXOGHVWHFKQLTXHV
G¶LQWHUDFWLRQHWGHODJHVWLRQGXJUDSKHGHVFqQHODKLpUDUFKLHGHVZLGJHWVx /HVZLGJHWVFHVRQWOHVFRPSRVDQWVLQWHUDFWLIVGHEDVH,OVFRUUHVSRQGHQWDX[pOpPHQWVG¶DIILFKDJH
HWG¶LQWHUDFWLRQSRXUXQH8$8VHU$SSOLFDWLRQ$LQVLLOVSHUPHWWHQWDX[SLORWHVGHGpFOHQFKHUGHV
DFWLRQVVXUOHVV\VWqPHVDYLRQLTXHVHWLOVSHUPHWWHQWjO¶8$GHQRWLILHUDX[SLORWHVOHVDFWLRQVTX¶LOV
SHXYHQWHIIHFWXHU
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

x /¶8VHU$SSOLFDWLRQ8$F¶HVWO¶LQWHUIDFHORJLFLHOOHGHVV\VWqPHVDYLRQLTXHV(OOHSHUPHWGHWUDLWHU
OHVDFWLRQVGHO¶pTXLSDJHVXUOHVZLGJHWVjWUDYHUVODUpFHSWLRQGHVpYpQHPHQWVTX¶LOVHQYRLHQWDSSHOpV
$B(YHQWVYDO/¶8$HVWpJDOHPHQWUHVSRQVDEOHGHQRWLILHUO¶pTXLSDJHG¶XQFKDQJHPHQWG¶pWDW
GXV\VWqPHDYLRQLTXHjWUDYHUVGHVDSSHOVGHPpWKRGHVSRXUPRGLILHUO¶DVSHFWJUDSKLTXHHWO¶pWDWGHV
ZLGJHWVDSSHOpHV$BVHW3DUDPHWHUVYDOx /HVV\VWqPHVDYLRQLTXHVFHVRQWOHVV\VWqPHVSK\VLTXHVGHO¶DYLRQSDUH[HPSOHOHVPRWHXUV«
/HVHUYHXUHWOHVZLGJHWVRQWXQIRQFWLRQQHPHQWJpQpULTXHLOVUpDJLVVHQWGHODPrPHPDQLqUHTXHO
TXHVRLWOHV\VWqPHDYLRQLTXHFRQFHUQp3DUH[HPSOHOHVHUYHXUWUDLWHWRXMRXUVGHODPrPHPDQLqUHXQ
pYpQHPHQWFOLFFRUUHVSRQGDQWjXQHDFWLRQGXSLORWHHQV¶LQWpUHVVDQWj O¶HPSODFHPHQW GHFHFOLF VXU
O¶pFUDQHWHQOHWUDQVPHWWDQWDXZLGJHWFRQFHUQpVLXQZLGJHWDFWLIHWYLVLEOHVHVLWXHVRXVFHFOLF'HOD
PrPHPDQLqUHORUVGHODUpFHSWLRQG¶XQFOLFXQ3LFWXUH3XVK%XWWRQUpDJLWWRXMRXUVGHODPrPHPDQLqUH
HQHQYR\DQWV¶LOHVWELHQDFWLIHWYLVLEOHXQpYpQHPHQW$B(97B6(/(&7,21jO¶8$&RQWUDLUHPHQWDX
VHUYHXUHWDX[ZLGJHWV OHFRPSRUWHPHQWGH O¶8$TXL UpJLW OHFRPSRUWHPHQWGH O¶LQWHUIDFHHVW WUqV
GpSHQGDQWGXV\VWqPHDYLRQLTXH
'X IDLW GH FHWWH RUJDQLVDWLRQ QRXV LOOXVWURQV SOXV SDUWLFXOLqUHPHQW OD FUpDWLRQ GHV FRQWU{OHXUV
G¶DVVHUWLRQVVXUOHVSDUWLHVJpQpULTXHVGXV\VWqPHLQWHUDFWLIOHVHUYHXUHWOHVZLGJHWV(QHIIHWFHOD
QRXV SHUPHW GH UHVWHU JpQpULTXH HW QH QpFHVVLWH SDV G¶LQVWDQFLHU QRWUHPpWKRGH VXU XQH DSSOLFDWLRQ
SDUWLFXOLqUH'HSOXVOHIDLWGHV¶LQWpUHVVHUjFHVGHX[FRPSRVDQWVSDUWLFXOLHUVSHUPHWGHFUpHUXQ&'6
&RQWURODQG'LVSOD\6\VWHPWROpUDQWDX[IDXWHVTXLSRXUUDHQVXLWHrWUHUpXWLOLVpTXHOTXHVRLWOHV\VWqPH
DYLRQLTXHFRQFHUQpHWGRQFTXHOOHTXHVRLWO¶8$,OHVWFHSHQGDQWLPSRUWDQWGHVRXOLJQHUTXHWRXVOHV
SULQFLSHVTXHQRXVSUpVHQWRQVSHXYHQWV¶DSSOLTXHUGHODPrPHPDQLqUHjO¶8$

)LJXUH'LDJUDPPHGHVpTXHQFHKDXWQLYHDXGXIRQFWLRQQHPHQWGXV\VWqPHLQWHUDFWLIGDQVOHFRFNSLW 
3RXUSRXYRLULGHQWLILHUOHVPRGHVGHGpIDLOODQFHGHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPHLQWHUDFWLIHW
GH OHXUV IRQFWLRQV QRXV SURSRVRQV GH UHSUpVHQWHU VRQ FRPSRUWHPHQW j O¶DLGH G¶XQ GLDJUDPPH GH
VpTXHQFH80//D )LJXUH UHSUpVHQWH XQH DEVWUDFWLRQ KDXWQLYHDX GX FRPSRUWHPHQW GX V\VWqPH
LQWHUDFWLIjWUDYHUVXQGLDJUDPPHGHVpTXHQFH3RXUVLPSOLILHUODOHFWXUHQRXVQ¶DYRQVUHSUpVHQWpVXU
FHWWHILJXUHTX¶XQVHXOZLGJHW&HGLDJUDPPHGHVpTXHQFHGpFULWOHFRPSRUWHPHQWGXV\VWqPHLQWHUDFWLI
VXLYDQWx /RUVTX¶XQSLORWHHIIHFWXHXQHDFWLRQVXUXQZLGJHWjWUDYHUVO¶XWLOLVDWLRQGX.&&8DFWLRQOHVHUYHXU
LGHQWLILH FHWWH DFWLRQ LQSXW3URFHVVLQJ PHW j MRXU OD SRVLWLRQ GX FXUVHXU JUDSKLTXH
3DUWLH&RQWULEXWLRQV

UHQGHULQJ8SGDWH LGHQWLILH OH ZLGJHW FLEOp ZLGJHW,GHQWLILFDWLRQ HW WUDQVPHW O¶DFWLRQ GH
O¶XWLOLVDWHXUjFHZLGJHW/HZLGJHWWUDLWHFHWWHDFWLRQHQIRQFWLRQGHVRQpWDWLQSXW3URFHVVLQJHW
QRWLILHO¶8$GHO¶DFWLRQGHO¶XWLOLVDWHXUDXWUDYHUVGHO¶HQYRLG¶XQpYpQHPHQW$B(YHQWYDO/H
ZLGJHWQRWLILHpJDOHPHQWV¶LO\DOLHXOHVHUYHXUGHVRQFKDQJHPHQWG¶pWDWQRWLILFDWLRQFHTXL
SHUPHW DX VHUYHXU GH PHWWUH j MRXU OH JUDSKH GH VFqQH XSGDWH6FHQH*UDSK HW O¶DIILFKDJH
UHQGHULQJ8SGDWH(QILQO¶8$WUDLWHO¶pYpQHPHQWHQYR\pSDUOHZLGJHWHYHQW3URFHVVLQJHWQRWLILH
OH V\VWqPH DYLRQLTXH TXL PRGLILH VRQ pWDW HQ IRQFWLRQ GX FRQWU{OH GpVLUp SDU O¶XWLOLVDWHXU
LQWHUQDO6WDWH8SGDWH
([HPSOHO¶XWLOLVDWHXUFOLTXHVXUXQERXWRQLQWHUDFWLISRXUHQJDJHUXQFDSjFDSTX¶LODGpMjUHQWUpDX
SUpDEODEOH/HVHUYHXU LGHQWLILH OHZLGJHWFLEOpHW OXL WUDQVPHW OHFOLF/HZLGJHW WUDLWHFHFOLFHWHQYRLHXQ
pYpQHPHQWDGDSWpjO¶8$TXLOHWUDLWHHWGHPDQGHDXV\VWqPHDYLRQLTXHG¶HQJDJHUOHFDSjx ¬ FKDTXH PRGLILFDWLRQ GH O¶pWDW LQWHUQH G¶XQ V\VWqPH DYLRQLTXH LQWHUQDO6WDWH8SGDWH FHOXLFL
LQIRUPH O¶8$ GH VRQ FKDQJHPHQW G¶pWDW QRWLILFDWLRQ /¶8$PHW DORUV j MRXU VRQ pWDW LQWHUQH
KPL6WDWH8SGDWHHWGHPDQGHDXZLGJHWFRQFHUQpG¶DFWXDOLVHUVRQpWDWHQFRQVpTXHQFHDXWUDYHUVGH
O¶DSSHOG¶XQHPpWKRGHVHW3DUDPHWHU$BVHW3DUDPHWHUYDO/HZLGJHWPHWDORUVjMRXUVRQpWDW
WHOTXHGHPDQGpSDUO¶8$VHW3DUDPHWHU3URFHVVLQJHWQRWLILHOHVHUYHXUGHFHFKDQJHPHQWG¶pWDW
QRWLILFDWLRQ(QILQ OHVHUYHXUPHWjMRXU OHJUDSKHGHVFqQHXSGDWH6FHQH*UDSKHW O¶DIILFKDJH
UHQGHULQJ8SGDWH
([HPSOHOHV\VWqPHDYLRQSDVVHGDQVXQpWDWROHFKDQJHPHQWGHFDSQ¶HVWSOXVDFFHVVLEOHSRXUOHSLORWH
/¶8$ DQDO\VH FH FKDQJHPHQW G¶pWDW HW GpFLGH GH GpVDFWLYHU OH ERXWRQ TXL SHUPHW DX SLORWH GH GHPDQGHU
O¶HQJDJHPHQWG¶XQQRXYHDXFDS/¶8$IDLWXQDSSHOGHPpWKRGHVXUOHZLGJHWSRXUOXLGHPDQGHUGHSDVVHUHQ
pWDWGpVDFWLYp VHW(QDEOHIDOVH/HZLGJHWPHWHQVXLWHj MRXU VRQpWDWHWQRWLILH OH VHUYHXUTXLPRGLILH OH
JUDSKHGHVFqQHHWO¶DIILFKDJHGXZLGJHWHQOHJULVDQWSRXUQRWLILHUDXSLORWHVDGpVDFWLYDWLRQ
͸Ǥ͵ǤͳǤʹ ±
'DQV XQ VHFRQG WHPSV QRXV DQDO\VRQV OHVPRGHV GH GpIDLOODQFH GX V\VWqPH LQWHUDFWLI HQ QRXV
DSSX\DQWVXUOHVGLIIpUHQWVGLDJUDPPHVGHVpTXHQFHWHOVTXHFHOXLSUpVHQWpHQ)LJXUH3RXULGHQWLILHU
OHVGpIDLOODQFHVTXLSHXYHQWDIIHFWHUQRWUHV\VWqPHQRXVHIIHFWXRQVXQH$0'(&$QDO\VHGHV0RGHV
GH'pIDLOODQFHOHXUV(IIHWVHWOHXU&ULWLFLWp'HSDUWPHQWRIWKH$UP\
       
,WHP )DLOXUHVPRGHV
3RWHQWLDO
FDXVHV
/RFDO
HIIHFWV
8SSHUOHYHO
HIIHFWV
5LVN
OHYHO
6DIHW\PHFKDQLVPV
60
8SSHUOHYHOHIIHFW
ZLWK60
7DEOHDX7UDPHG¶XQWDEOHDXG¶$0'(&
/¶$0'(&HVWXQSURFpGpG¶DQDO\VHGHVPRGHVGHGpIDLOODQFHVGHVV\VWqPHV6RQREMHFWLIHVWGH
GpWHUPLQHU GH PDQLqUH V\VWpPDWLTXH SRXU WRXWHV OHV IRQFWLRQV G¶XQ FRPSRVDQW WRXV OHV PRGHV GH
GpIDLOODQFHTXLSHXYHQWO¶DIIHFWHU/HVUpVXOWDWVG¶XQH$0'(&VRQWWUDGXLWVGDQVXQHWDEOHUHVSHFWDQW
ODWUDPHSUpVHQWpHGDQVOH7DEOHDXHWUpFDSLWXODQWSRXUFKDTXHIRQFWLRQVHVPRGHVGHGpIDLOODQFH
OHXUVHIIHWVHWOHXUFULWLFLWp$LQVLXQH$0'(&HVWUHSUpVHQWpHFRPPHXQWDEOHDXGHKXLWFRORQQHV/D
FRORQQHUHSUpVHQWHOHVREMHWVDX[TXHOVRQV¶LQWpUHVVH&HVREMHWVSHXYHQWrWUHGHVREMHWVEDVQLYHDX
WHOVTXHOHVIRQFWLRQVG¶XQFRPSRVDQWRXGHVREMHWVSOXVKDXWQLYHDXWHOTX¶XQFRPSRVDQW3RXUFKDTXH
REMHWQRXVLGHQWLILRQVOHVGLIIpUHQWVPRGHVGHGpIDLOODQFHTXLSHXYHQWO¶DIIHFWHUFRORQQH&KDTXH
PRGHGHGpIDLOODQFH HVW DVVRFLp DX[FDXVHVTXLRQWSX OH FUpHU FRORQQH VHV HIIHWV DXQLYHDXGX
FRPSRVDQWFRORQQHVHVHIIHWVDXQLYHDXGXV\VWqPHFRORQQHHWVDFULWLFLWpFRORQQH/DFULWLFLWp
FRUUHVSRQG DX GHJUp GH GDQJHURVLWp GX PRGH GH GpIDLOODQFH HW GH VHV HIIHWV VXU OH V\VWqPH HW VHV
XWLOLVDWHXUV j ODPDQLqUH GHV GHJUpVGH FULWLFLWp GpILQLVSDU OD QRUPH&6 YRLU VHFWLRQ/HV
FRORQQHVHWSUpVHQWHQWOHVPpFDQLVPHVGHVUHWpGHIRQFWLRQQHPHQWPLVHQSODFHSRXUOLPLWHUOHV
HIIHWVGXPRGHGHGpIDLOODQFHDLQVLTXHO¶HIIHWILQDODSUqVODPLVHHQSODFHGHVPpFDQLVPHVGHVUHWpGH
IRQFWLRQQHPHQWTXLHVWVXSSRVpQXOVLOHVPpFDQLVPHVVRQWVXIILVDPPHQWHIILFDFHV
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV


7DEOHDX$0'(&UpVXPDQWOHVGpIDLOODQFHVJpQpULTXHVGXVHUYHXUHWGHVZLGJHWV
3DUWLH&RQWULEXWLRQV

     
,WHP )DLOXUHVPRGHV  /RFDOHIIHFWV 8SSHUOHYHOHIIHFWV )DLOXUHFODVVLILFDWLRQ
7DEOHDX7UDPHGHO
$0'(&JpQpULTXHSRXUOHVV\VWqPHVLQWHUDFWLIV 
3RXUIDLUHXQH$0'(&JpQpULTXHSRXUOHVV\VWqPHVLQWHUDFWLIVQRXVDYRQVOpJqUHPHQWPRGLILpOD
WUDPHFODVVLTXHFHOOHTXHQRXVXWLOLVRQVHVWUHSUpVHQWpHDX7DEOHDX
1RXV QH SUpVHQWRQV SDV OD FRORQQH  FDU QRXV FRQVLGpURQV GDQV QRWUH FDV TXH OHV PRGHV GH
GpIDLOODQFHVLGHQWLILpVSHXYHQWrWUHFDXVpVSDUOHVIDXWHVTXHQRXVDYRQVLGHQWLILpHVGDQVQRWUHPRGqOH
GHIDXWHYRLUVHFWLRQ&HWWHFRORQQHVHUDLWDLQVLXQLTXHPHQWFRQVWLWXpHGHFDVHVFRPSUHQDQWOD
PrPHFDXVHOHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWHWRXOHVIDXWHVPDWpULHOOHVHQRSpUDWLRQDIIHFWDQW
OHV\VWqPHGXUDQWVRQIRQFWLRQQHPHQW
1RXVDYRQVpJDOHPHQWUHWLUp OHVFRORQQHVHWFDUQRXVQHFRQQDLVVRQVSDVjFHWWHpWDSHOHV
PpFDQLVPHVGHVUHWpGHIRQFWLRQQHPHQWTXLVHURQWDSSOLTXpV(QHIIHWLOHVWLPSRUWDQWGHUDSSHOHUTXH
OHEXWGHFHWWH$0'(&HVWGHGpILQLUOHVPRGHVGHGpIDLOODQFHGHVGLIIpUHQWVFRPSRVDQWVDILQGHSRXYRLU
GpWHUPLQHUOHVDVVHUWLRQVTXLQRXVVHUYLURQWjFRQVWUXLUHQRVFRPSRVDQWVDXWRWHVWDEOHV
(QILQ QRXV DYRQV pJDOHPHQW PRGLILp OD FRORQQH  GH FH WDEOHDX 1RXV SUpVHQWRQV GDQV FHWWH
FRORQQHODFODVVLILFDWLRQGXPRGHGHGpIDLOODQFHSDUUDSSRUWDX[TXDWUHFODVVHVGHPRGHVGHGpIDLOODQFHV
TXHQRXVDYRQVLGHQWLILpHVHQVHFWLRQ(QHIIHWQRXVQHSRXYRQVSDVjFHQLYHDXG¶DEVWUDFWLRQ
SUpVHQWHU OD FULWLFLWp GX PRGH GH GpIDLOODQFH G¶XQH IRQFWLRQ FDU FHWWH FULWLFLWp FRUUHVSRQG j XQH
FRPELQDLVRQGH OD FODVVHGHGpIDLOODQFH TXHQRXVSUpVHQWRQVHQ FRORQQH HWGH OD VpPDQWLTXHGX
V\VWqPHDYLRQLTXHFRQFHUQp
$LQVL SDU H[HPSOH OD SHUWH GH WRXV OHV DIILFKDJHV GH O¶DOWLWXGH GH O¶DYLRQ VHUDLW FODVVLILpH GH
GpIDLOODQFHFDWDVWURSKLTXHVHORQO¶pFKHOOHGpILQLHSDUODQRUPH&6DORUVTXHODSHUWHGHO¶DIILFKDJH
GXFDSVWDELOLVpVHUDLWFODVVLILpHGHGpIDLOODQFHPDMHXUH1RXVFRQVLGpURQVGRQFGDQVFHWWHFRORQQHTXDWUH
FODVVHVGHGpIDLOODQFHVx 3HUWHGHFRQWU{OHOHFRQWU{OHGHPDQGpSDUO¶XWLOLVDWHXUQ¶HVWSDVHIIHFWXpx &RQWU{OHHUURQpOHFRQWU{OHHIIHFWXpQHFRUUHVSRQGSDVjFHOXLGHPDQGpSDUO¶XWLOLVDWHXUx 3HUWHG¶DIILFKDJHO¶DIILFKDJHFRUUHVSRQGDQWDXFKDQJHPHQWG¶pWDWGXV\VWqPHQ¶HVWSDVHIIHFWXpx $IILFKDJHHUURQpO¶DIILFKDJHFRUUHVSRQGDQWjO¶pWDWGXV\VWqPHHVWHIIHFWXpGHPDQLqUHLQDGpTXDWH
/H7DEOHDXSUpVHQWHO¶$0'(&JpQpULTXHTXHQRXVDYRQVHIIHFWXpHVXUOHVIRQFWLRQVGXVHUYHXU
HWGHVZLGJHWVHQQRXVDSSX\DQWVXUOHVIRQFWLRQVLGHQWLILpHVGDQVOHGLDJUDPPHGHVpTXHQFHSUpVHQWp
HQ)LJXUH
͸Ǥ͵ǤͳǤ͵ Ø
3RXUGpILQLUOHVDVVHUWLRQVGpFULYDQWOHFRPSRUWHPHQWDWWHQGXGXV\VWqPHQRXVQRXVDSSX\RQVVXU
O¶$0'(& GX V\VWqPH $LQVL j FKDTXH PRGH GH GpIDLOODQFH LGHQWLILp FRUUHVSRQG XQH RX SOXVLHXUV
DVVHUWLRQV&HVDVVHUWLRQVVRQWWRXWG¶DERUGH[SULPpHVGHPDQLqUHWH[WXHOOHHWGRLYHQWrWUHIRUPDOLVpHV
DILQGHSRXYRLUrWUHFRQWU{OpHV1RXVSURSRVRQVGHOHVIRUPDOLVHUVRXVIRUPHG¶H[SUHVVLRQVORJLTXHV¬
FKDTXHDVVHUWLRQQRXV IDLVRQVFRUUHVSRQGUHXQFRQWU{OHXUG¶DVVHUWLRQ3RXUGpILQLUXQ WHOFRQWU{OHXU
G¶DVVHUWLRQLOHVWQpFHVVDLUHGHGpWHUPLQHUXQFHUWDLQQRPEUHGHSDUDPqWUHVx /HVREVHUYDEOHVLOVGpFULYHQWOHVGRQQpHVTXLGRLYHQWWUDQVLWHUHQWUHOHFRPSRVDQWIRQFWLRQQHOGRQW
RQ YpULILH O¶H[pFXWLRQ HW OH FRQWU{OHXU G¶DVVHUWLRQ ,OV FRUUHVSRQGHQW SDU H[HPSOH DX UpVXOWDW GH
O¶H[pFXWLRQG¶XQHIRQFWLRQO¶pWDWLQWHUQHRXODYDOHXUGHVGRQQpHVLQWHUQHVGXFRPSRVDQWIRQFWLRQQHOx /¶LPDJHGHO¶pWDWHOOHUHSUpVHQWHOHVGRQQpHVTXLGRLYHQWrWUHVWRFNpHVGDQVOHFRPSRVDQWFRQWU{OHXU
DILQ GH SRXYRLU H[pFXWHU OH FRQWU{OH G¶DVVHUWLRQ SDU H[HPSOH O¶DQFLHQQH SRVLWLRQ GX FXUVHXU HVW
QpFHVVDLUHSRXUODYpULILFDWLRQGXFDOFXOGHVDQRXYHOOHSRVLWLRQ(OOHFRUUHVSRQGjXQpWDWVLPSOLILp
GX FRPSRVDQW IRQFWLRQQHO HW HVWPLVH j MRXU UpJXOLqUHPHQW HQ IRQFWLRQ GHV HQWUpHV UHoXHV SDU OH
FRQWU{OHXUx /D SpULRGLFLWp HOOH SHUPHW GH GpWHUPLQHU VL OH FRQWU{OHXU G¶DVVHUWLRQ HVW H[pFXWp GH PDQLqUH
SpULRGLTXHRXDSpULRGLTXH'DQVOHSUHPLHUFDVLOHVWH[pFXWpWRXWHVOHVQSpULRGHVG¶H[pFXWLRQGX
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

ORJLFLHO 'DQV OH VHFRQG FDV VRQ H[pFXWLRQ HVW FRQGLWLRQQpH SDU OD UpFHSWLRQ G¶XQ pYpQHPHQW
GpFOHQFKHXUx /HGpFOHQFKHXULOGpILQLWO¶pOpPHQWTXLGpFOHQFKHO¶H[pFXWLRQGXFRQWU{OHXUG¶DVVHUWLRQ'DQVOHFDV
G¶XQFRQWU{OHSpULRGLTXHOHGpFOHQFKHXUHVWOHGpEXWGHODQLqPHSpULRGH'DQVOHFDVG¶XQFRQWU{OH
DSpULRGLTXHOHGpFOHQFKHXUVHUDXQpYpQHPHQWWHOTXHODUpFHSWLRQG¶XQpYpQHPHQWFRUUHVSRQGDQWj
XQHDFWLRQGHO¶XWLOLVDWHXURXjO¶H[pFXWLRQG¶XQHIRQFWLRQ
3RXUSHUPHWWUHODFODVVLILFDWLRQGHVGLIIpUHQWHVDVVHUWLRQVHWGHOHXUFRQWU{OHXUQRXVDMRXWRQVXQH
LGHQWLILFDWLRQSRXUFKDTXHDVVHUWLRQHWFKDTXHFRQWU{OHXUDLQVLTXHSRXUOHPRGHGHGpIDLOODQFHDXTXHO
HVW DVVRFLpH O¶DVVHUWLRQ1RXV SRXYRQV pJDOHPHQW QRWHU TX¶XQH DVVHUWLRQ SHXW DYRLU XQH SRUWpH SOXV
LPSRUWDQWHTXHFHOOHG¶XQVHXOPRGHGHGpIDLOODQFHHOOHSHXWDLQVLrWUHDVVRFLpHjSOXVLHXUVPRGHVGH
GpIDLOODQFHGHODPrPHIRQFWLRQ
3UHQRQVO¶H[HPSOHGXVHFRQGPRGHGHGpIDLOODQFHGHODIRQFWLRQVHUYHUZLGJHW,GHQWLILFDWLRQGX
VHUYHXU&HWWHIRQFWLRQSHUPHWGHGpWHFWHUOHZLGJHWFLEOpSDUO¶DFWLRQGXSLORWHDXWUHPHQWGLWOHZLGJHW
DFWLIHWYLVLEOHTXLVHVLWXHjODPrPHSRVLWLRQTXHOHFXUVHXU/HVHFRQGPRGHGHGpIDLOODQFHGHFHWWH
IRQFWLRQDSSHOpVHUYHUZLGJHW,GHQWLILFDWLRQ)0FRUUHVSRQGjO¶H[pFXWLRQHUURQpHGHFHWWHIRQFWLRQ
,OFRUUHVSRQGGRQFjO¶LGHQWLILFDWLRQG¶XQDXWUHZLGJHWTXHFHOXLUpHOOHPHQWFLEOpSDUO¶DFWLRQ/¶DVVHUWLRQ
FRUUHVSRQGDQWjFHPRGHGHGpIDLOODQFH QRPPpH$DLQVLTXHVRQFRQWU{OHXU QRPPp$0VRQW
GpFULWVGDQVOH7DEOHDX
$VVHUWLRQ
'HILQLWLRQ
,G $
,WHP VHUYHUZLGJHW,GHQWLILFDWLRQ
7H[WXDO
GHILQLWLRQ
$LVWKHDVVHUWLRQWKDWSURYHVWKDWWKHZLGJHWLGHQWLILHGE\WKHVHUYHULVWKHULJKWRQH
7REHWKHFRUUHFWRQHWKHZLGJHWLGHQWLILHGZPXVWIXOILOWKUHHFRQGLWLRQV
LLWPXVWEHLQWKHULJKWVWDWHWRUHFHLYHXVHULQSXWZKLFKPHDQVWKDWLWPXVWEHYLVLEOH
ZYLVLELOLW\ WUXHDQGHQDEOHGZHQDEOLQJ WUXH
LLLWPXVWEHSRVLWLRQHGXQGHUWKHXVHUFXUVRUH[\Z]RQH
LLLWKHHYHQWSURFHVVHGE\WKHVHUYHUPXVWFRUUHVSRQGWRWKHXVHUDFWLRQH XDFWLRQ
)RUPDO
GHILQLWLRQ
/HWVEHD6HUYHUOHWXEHD8VHUOHW:EHWKHVHWRIZLGJHWVRIWKHDSSOLFDWLRQDQG
OHW(EHWKHVHWRI.&&8HYHQWVZ:H(Z VZLGJHW,GHQWLILFDWLRQH
ZYLVLELOLW\ WUXHZHQDEOLQJ WUXHH[\Z]RQHH XDFWLRQ
$VVHUWLRQ
0RQLWRU
,G $0
)DLOXUHPRGH VHUYHUZLGJHW,GHQWLILFDWLRQ)0
7H[WXDO
GHILQLWLRQ
ZIXOILOVDOOWKHFRQGLWLRQVUHTXLUHGIRU$LHLWPXVWEHYLVLEOHHQDEOHDQGXQGHU
WKHFXUVRUSRVLWLRQ
2EVHUYDEOHV ZLGJHW,GHQWLILHG
6WDWHLPDJH LWKHROGFXUVRUSRVLWLRQDQGLL3ZWKHVHWRISDUHQWVRIZDQGWKHLUVWDWH
)UHTXHQF\ $SHULRGLF
7ULJJHU 5HFHSWLRQRIDQHYHQWHFRUUHVSRQGLQJWRDXVHUDFWLRQ
7DEOHDX7DEOHDXGpILQLVVDQWO¶DVVHUWLRQ$HWVRQFRQWU{OHXU$0
$HVWGRQFXQHDVVHUWLRQJDUDQWLVVDQWTXHOHZLGJHWLGHQWLILpSDUODIRQFWLRQZLGJHW,GHQWLILFDWLRQ
GXVHUYHXUHVWELHQOHZLGJHWFLEOpSDUO¶DFWLRQGHO¶XWLOLVDWHXU3RXUFHODLOHVWQpFHVVDLUHTXHOHZLGJHW
LGHQWLILpSDUODIRQFWLRQVRLWjODIRLVYLVLEOHZYLVLELOLW\ WUXHDFWLIZHQDEOLQJ WUXHTX¶LOVHVLWXH
jODPrPHSRVLWLRQTXHOHFXUVHXUDXPRPHQWGHODUpFHSWLRQGHO¶pYpQHPHQWH[\Z]RQHHWTXH
O¶pYpQHPHQWWUDLWpSDUOHVHUYHXUFRUUHVSRQGHELHQjFHOXLIDLWSDUO¶XWLOLVDWHXUH XDFWLRQ&HWWH
DVVHUWLRQVHWUDGXLWSDUODGpILQLWLRQIRUPHOOHH[SULPpHGDQVODOLJQH©$VVHUWLRQ)RUPDOGHILQLWLRQªGX
7DEOHDX
/HFRQWU{OHXUGHO¶DVVHUWLRQ$QRPPp$0GRLWYpULILHUTXHOHZLGJHWZLGHQWLILpSDUOHVHUYHXU
GXFRPSRVDQWIRQFWLRQQHOOHFRPSRVDQW&20YpULILHELHQWRXWHVOHVSURSULpWpVQpFHVVDLUHVSRXUrWUH
LGHQWLILpSDUOHVHUYHXU&HOXLFLGRLWrWUHjODIRLVYLVLEOHDFWLIHWVLWXpVRXVOHFXUVHXU3RXUSRXYRLU
YpULILHUFHOD OHFRQWU{OHXUG¶DVVHUWLRQGRLWFRQQDvWUHO¶LGHQWLILDQWZLGJHW,GHQWLILHGGXZLGJHWLGHQWLILp
SDUOHVHUYHXU,OGRLWpJDOHPHQWVWRFNHUO¶DQFLHQQHSRVLWLRQGXFXUVHXUDLQVLTXHVRQSURSUHDUEUHGHV
3DUWLH&RQWULEXWLRQV

ZLGJHWVLPDJHGHO¶DUEUHGHVZLGJHWVGXFRPSRVDQW&20&¶HVWVXUFHWDUEUHTX¶LOHIIHFWXHOHVFDOFXOV
SRXUYpULILHUTXHO¶LPDJHZGXZLGJHWLGHQWLILpSDUOHVHUYHXUZLGJHW,GHQWLILHGUHPSOLWELHQWRXWHVOHV
FRQGLWLRQV SRXU VDWLVIDLUH$ &HWWH YpULILFDWLRQ HVW GpFOHQFKpH j FKDTXH UpFHSWLRQ G¶XQ pYpQHPHQW
XWLOLVDWHXU (OOH HVW pJDOHPHQW SUpVHQWpH VRXV IRUPH DOJRULWKPLTXH DYHF O¶RUJDQLJUDPPH DVVRFLp HQ
)LJXUH,OHVWDLQVLSRVVLEOHGHGLVWLQJXHUOHVWURLVpWDSHVGHFHWWHYpULILFDWLRQx eWDSHFDOFXOGHODYLVLELOLWpGHZ¶VLFHOXLFLQ¶HVWSDVYLVLEOHOHFRQWU{OHXUHQYRLHXQHHUUHXUx eWDSHFDOFXOGHO¶DFWLYDWLRQGHZ¶VLFHOXLFLQ¶HVWSDVDFWLIOHFRQWU{OHXUHQYRLHXQHHUUHXUx eWDSH  FDOFXO GH SRVLWLRQ GHZ¶ HW GH FHOOH GX FXUVHXU VL OHV GHX[ QH VRQW SDV FRKpUHQWHV OH
FRQWU{OHXUHQYRLHXQHHUUHXU

$OJRULWKPLFGHVFULSWLRQ
LIHYHQW  XVHU$FWLRQG[G\	ZLGJHW,GHQWLILHG  Z^
 LIZYLVLELOLW\ WUXH^HUURU'HWHFWHG `
 LIZHQDEOLQJ WUXH^HUURU'HWHFWHG `
 LIXVHU$FWLRQ[\Z]RQH WUXH^HUURU'HWHFWHG `
 VHQGZLGJHW,GHQWLILHGHUURU'HWHFWHG
`
)LJXUH2UJDQLJUDPPHFRUUHVSRQGDQWjO¶H[pFXWLRQGXFRQWU{OHXUG¶DVVHUWLRQ$0
±
1RXVSURSRVRQVjSUpVHQWG¶LQWpJUHUFHVFRQWU{OHXUVGDQVXQHDUFKLWHFWXUHORJLFLHOOHTXLSHUPHWOD
GpWHFWLRQGHVHUUHXUVGDQVOHV\VWqPHLQWHUDFWLIHWSOXVSDUWLFXOLqUHPHQWGDQVOH&'6OHVHUYHXUHWOHV
ZLGJHWV
&HWWHDUFKLWHFWXUHSUpVHQWpHHQ)LJXUHPHWHQpYLGHQFHOHVFRPSRVDQWV&20HW021GX&'6
$ILQGHOLPLWHUOHQRPEUHGHSDUWLWLRQVQpFHVVDLUHVSRXUODVpJUpJDWLRQGHVGLIIpUHQWVFRPSRVDQWVQRXV
DYRQV FKRLVL GH UHJURXSHU WRXV OHV FRQWU{OHXUV G¶DVVHUWLRQV TXL SHUPHWWHQW GH VXUYHLOOHU OH
IRQFWLRQQHPHQWGXVHUYHXURXGHVGLIIpUHQWVZLGJHWVGDQVXQVHXOHWPrPHFRPSRVDQWORJLFLHO1RXV
SRXYRQVDORUVPHWWUHHQpYLGHQFHOHVGHX[FRPSRVDQWVORJLFLHOV&20HW021GX&'6
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

/H FRPSRVDQW &20 FRQWLHQW OHV FRPSRVDQWV &20 GX VHUYHXU HW GHV ZLGJHWV ,O V¶DJLW GRQF GHV
FRPSRVDQWVIRQFWLRQQHOVRULJLQDX[,OHVWFHSHQGDQWQpFHVVDLUHGHOHXUDSSRUWHUXQHSHWLWHPRGLILFDWLRQ
LOIDXWDMRXWHUGHVPR\HQVGHUpFXSpUHUOHVREVHUYDEOHVQpFHVVDLUHVDX[FRQWU{OHXUVG¶DVVHUWLRQV,OHVW
GRQF QpFHVVDLUH GH PHWWUH HQ SODFH GHV VRQGHV ORJLFLHOOHV SHUPHWWDQW GH UpFXSpUHU OHV YDOHXUV GHV
YDULDEOHV HW OHV HQYRLV G¶pYpQHPHQWV DILQ GH OHV WUDQVPHWWUH DX[ FRQWU{OHXUV G¶DVVHUWLRQV &HFL HVW
V\PEROLVpSDUOHOLHQQRPPp2EVHUYDEOHVUHOLDQWOHV&20GXVHUYHXUHWGHVZLGJHWVVXUOD)LJXUH

)LJXUH8QHDUFKLWHFWXUHORJLFLHOOHSRXUODGpWHFWLRQGHVHUUHXUV
/H FRPSRVDQW 021 HVW FRQVWLWXp GHV GLIIpUHQWV FRQWU{OHXUV G¶DVVHUWLRQV UHVSRQVDEOHV GH OD
YpULILFDWLRQ GX FRPSRUWHPHQW GX VHUYHXU HW GH FKDTXHZLGJHW &RPPH QRXV O¶DYRQV YX ORUV GH OD
GHVFULSWLRQGHQRWUHPpWKRGHSRXUGpILQLUOHVFRQWU{OHXUVG¶DVVHUWLRQVFHX[FLQpFHVVLWHQWXQVWRFNDJH
G¶XQHLPDJHGHO¶pWDWGXFRPSRVDQW&20&HWWHLPDJHGHO¶pWDWFRUUHVSRQGjXQHYHUVLRQVLPSOLILpHGH
O¶pWDW GHV FRPSRVDQWV IRQFWLRQQHOV (OOH SHUPHW GH VH SURWpJHU FRQWUH OD FRUUXSWLRQ GH O¶pWDW GX
FRPSRVDQW&20(QHIIHWVLOHVFRQWU{OHXUVG¶DVVHUWLRQVSUHQQHQWHQFRPSWHO¶pWDWGXFRPSRVDQW&20SRXU
IDLUHODYpULILFDWLRQLOVQHVHURQWSDVFDSDEOHVGHGpWHFWHUOHVFRUUXSWLRQVSRXYDQWO¶DIIHFWHU,OHVWGRQF
QpFHVVDLUHGHGXSOLTXHUXQHSDUWLHGHO¶pWDWGXFRPSRVDQW&20GDQVOHFRPSRVDQW021DILQGHSRXYRLU
YpULILHUODFRKpUHQFHGHO¶pWDWGXFRPSRVDQW&20OHPRGHGHGpIDLOODQFHG¶XQHIRQFWLRQSHXWpJDOHPHQW
rWUHHQWUDLQpSDUXQHFRUUXSWLRQGHO¶pWDWVXUOHTXHOODIRQFWLRQV¶DSSXLHSRXUV¶H[pFXWHU/HFRPSRVDQW
021GHQRWUHDUFKLWHFWXUHFRPSUHQGGRQFXQHYHUVLRQVLPSOLILpHGHO¶pWDWGXFRPSRVDQW&20PLVHjMRXU
UpJXOLqUHPHQW HW TXH QRXV DYRQV DSSHOpH 6WDWH ,PDJH VXU OD )LJXUH &HWWH LPDJH GH O¶pWDW HVW
UHFRQVWLWXpHSDUOHFRPSRVDQW021jSDUWLUGHVSDUDPqWUHVG¶HQWUpH
&HWWHLPDJHGHO¶pWDWFRPSUHQGQRWDPPHQWXQHYHUVLRQVLPSOLILpHGXJUDSKHGHVFqQHFDUF¶HVWVXU
FHWWHVWUXFWXUHGHGRQQpHVTXHV¶DSSXLHQWWRXVOHVFDOFXOVSRXUO¶LGHQWLILFDWLRQGHVZLGJHWVHWOHUHQGX
JUDSKLTXHGHO¶DSSOLFDWLRQ&HWWHVWUXFWXUHGHGRQQpHVUHJURXSHHQHIIHWWRXVOHVSDUDPqWUHVQpFHVVDLUHV
SRXUIDLUHOHUHQGXJUDSKLTXHGHVZLGJHWVHWHOOHSHUPHWG¶HIIHFWXHUOHSLFNLQJLGHQWLILFDWLRQGXZLGJHW
FLEOpSDUO¶DFWLRQXWLOLVDWHXUFDUHOOHHVWODVHXOHjFRQQDvWUHO¶pWDWILQDOGHVZLGJHWVQpFHVVDLUHSRXUOH
FDOFXO GX SLFNLQJ YLVLELOLWp DFWLYDWLRQ HW SRVLWLRQ /¶LPDJH GH O¶pWDW HVW FRPSOpWpH SDU G¶DXWUHV
LQIRUPDWLRQVGHO¶pWDWGXFRPSRVDQW&20WHOOHVTXHODSRVLWLRQDFWXHOOHGXFXUVHXU
1RXVQ¶LQWpJURQVSDVGDQVQRWUHDUFKLWHFWXUHGHFRPSRVDQWGH'LVSDWFKFRPPHLODpWpSUpVHQWpHQ
)LJXUH(Q HIIHW QRXVGLVSRVRQV LFL GHV UpVHDX[SUpVHQWV GDQV O¶DYLRQ WHOV TXH OH UpVHDX$)';
$((&TXLSHXYHQWrWUHDVVRFLpVDYHFGHVSURWRFROHVGHGLIIXVLRQILDEOHVQRXVQRXVDSSX\RQV
GRQF VXU FHV UpVHDX[ HW OHXU SURWRFROH DVVRFLp SRXU OD GLVWULEXWLRQ GHV HQWUpHV TX¶LO V¶DJLVVH
G¶pYpQHPHQWV SURYHQDQW GHV GLVSRVLWLIV G¶HQWUpH RX G¶DSSHOV GHPpWKRGHV SURYHQDQW GH O¶8$ DX[
FRPSRVDQWV&20HW021GHQRWUH&'6DXWRWHVWDEOH1RXVQRXVDSSX\RQVpJDOHPHQWVXUGHVSURWRFROHVGH
GLIIXVLRQILDEOHVSRXUODFRPPXQLFDWLRQHQWUHOHVFRPSRVDQWV&20HW021
/¶DUFKLWHFWXUHSURSRVpHHQ)LJXUHSUpVHQWHOHVHUYHXUHWOHVZLGJHWVFRPPHGHVFRPSRVDQWV
DXWRWHVWDEOHVHOOHSHUPHWGRQF ODGpWHFWLRQGHVHUUHXUVDIIHFWDQWFHVFRPSRVDQWV ,OHVW LPSRUWDQWGH
SURSRVHUPDLQWHQDQWXQHVROXWLRQSRXUOHUHFRXYUHPHQWGHFHVHUUHXUV/¶8$HVWXQH[FHOOHQWFDQGLGDW
SRXU OH UHFRXYUHPHQW GHV HUUHXUV GX &'6 FDU LO HVW VpSDUp VXU XQ DXWUH PDWpULHO HW FDU LO D XQH
3DUWLH&RQWULEXWLRQV

FRQQDLVVDQFHSOXVDEVWUDLWHHWSOXVVpPDQWLTXHGXV\VWqPH&¶HVWSRXUFHODTXHQRXVDYRQVUDMRXWpGDQV
O¶8$ XQ FRPSRVDQW ORJLFLHO QRPPp 5HFRYHU\ $FWLRQV &HOXLFL UpFXSqUH OHV PHVVDJHV G¶HUUHXUV
SURYHQDQWGXFRPSRVDQW021HWGpFLGHGHVDFWLRQVjPHQHUHQFRQVpTXHQFH'XIDLWGHO¶XWLOLVDWLRQGH
QRWUH V\VWqPHSDUXQKXPDLQ LO HVWSRVVLEOHG¶LQWpJUHU FHOXLFL GDQV ODERXFOHGH UHFRXYUHPHQWGHV
HUUHXUVGpWHFWpHVSDUOHVHUYHXUHWOHVZLGJHWVDXWRWHVWDEOHV/H&'6Q¶HVWSDVOHVHXOPR\HQSRXUOHV
SLORWHVGHFRPPDQGHUHWFRQWU{OHUOHVV\VWqPHVDYLRQLTXHVG¶DXWUHVPpFDQLVPHVUHGRQGDQWVHWVpJUpJXpV
GRQQHQW OHV PR\HQV DX[ SLORWHV G¶HIIHFWXHU OD FRPPDQGH HW OH FRQWU{OH GHV V\VWqPHV DYLRQLTXHV
FULWLTXHV
'DQVFHFRQWH[WHLQIRUPHUOHVSLORWHVGHODGpIDLOODQFHGX&'6SHXWrWUHXQSUHPLHUSDVYHUVOH
UHFRXYUHPHQWGHVHUUHXUV(QHIIHWVLOHVSLORWHVVRQWLQIRUPpVGHODGpIDLOODQFHGX&'6LOVSRXUURQW
XWLOLVHUXQDXWUHPR\HQSRXUHIIHFWXHUODFRPPDQGHHWOHFRQWU{OHGHVV\VWqPHVDYLRQLTXHVFULWLTXHVDILQ
GHFRQWLQXHUjSLORWHUO¶DYLRQGHPDQLqUHVUHHWVDQVULVTXHG¶DIIHFWHUODVpFXULWpLQQRFXLWpGHVSDVVDJHUV
HWGHO¶pTXLSDJH&HWWHIRUPHGHUHFRXYUHPHQWG¶HUUHXUSHUPHWpJDOHPHQWGHWHQLUOHVSLORWHVDXFRXUDQW
GHO¶pWDWGHO¶pTXLSHPHQWTX¶LOVXWLOLVHQWHWpYLWHOHVSUREOqPHVTXHSRXUUDLHQWHQWUDLQHUO¶DXWRPDWLVDWLRQ
GX UHFRXYUHPHQW GHV HUUHXUV 3DU H[HPSOH XQ UHFRXYUHPHQW DXWRPDWLVp SRXUUDLW LQWURGXLUH GHV
FRPSRUWHPHQWVGLIILFLOHVjDQDO\VHUSDUOHVSLORWHVTXLDXUDLHQWDORUVXQHVXUFKDUJHFRJQLWLYHLPSRUWDQWH
SRXU FRPSUHQGUH OH FRPSRUWHPHQWGX V\VWqPHHW FRQWLQXHU OHSLORWDJHGH O¶DYLRQFRPPHFHODD pWp
PRQWUpDYHFGHX[H[HPSOHVGHVXUSULVHVG¶DXWRPDWLVDWLRQVH[SRVpVGDQV3DOPHU

6LO¶RQQHVRXKDLWHSDVPHWWUHO¶XWLOLVDWHXUDXFRXUDQWGHVHUUHXUVGX&'6LOHVWQpFHVVDLUHGHPHWWUH
HQ SODFH GHVPpFDQLVPHV SRXU SHUPHWWUH OH UHFRXYUHPHQW DXWRPDWLTXH GHV HUUHXUV 3RXU FHOD QRXV
SURSRVRQVGHQRXVDSSX\HUVXUO¶DUFKLWHFWXUHQDXWRWHVWDEOH
3RXU WROpUHU OHV IDXWHV GHX[ FRSLHV GX &'6 DXWRWHVWDEOH VRQW XWLOLVpHV DYHF XQH VWUDWpJLH GH
UpSOLFDWLRQHQGXSOH[SHUPHWWDQWGHFRQVHUYHUO¶pWDWFRXUDQWGXV\VWqPHHQFDVG¶HUUHXU*LEHUWHWDO
$LQVLOHVGHX[FRSLHVGX&'6DXWRWHVWDEOHV¶H[pFXWHQWHQSDUDOOqOH/¶LQWHUDFWLRQVHIDLWjWUDYHUV
O¶XWLOLVDWLRQGHODSUHPLqUHFRSLHHWO¶H[pFXWLRQGHODVHFRQGHFRSLHHVWLQYLVLEOHSRXUO¶XWLOLVDWHXU&HOD
VHWUDGXLWSDUOHIDLWTXHOHVDFWLRQVXWLOLVDWHXUVHWOHVDSSHOVGHPpWKRGHVGHO¶8$VRQWWUDQVPLVDX[GHX[
FRSLHVPDLVWDQWTX¶LOQ¶\DSDVG¶HUUHXUO¶8$QHSUHQGHQFRPSWHTXHOHVUpVXOWDWVGHODSUHPLqUHFRSLH
6LFHX[FLVRQWGpWHFWpVGpIDLOODQWVO¶8$WLHQGUDDORUVFRPSWHGHVUpVXOWDWVSURYHQDQWGHODGHX[LqPH
FRSLH
/¶DYDQWDJHGHFHWWHVROXWLRQUpVLGHGDQVOHIDLWTXHOHUHFRXYUHPHQWGHVHUUHXUVHVWWUDQVSDUHQWSRXU
O¶XWLOLVDWHXU 6RQ SULQFLSDO LQFRQYpQLHQW HVW TX¶HOOH GHPDQGH EHDXFRXS SOXV GH UHVVRXUFHV TXH OD
SUHPLqUHDUFKLWHFWXUHTXHQRXVDYRQVSUpVHQWpH
͸ǤͶ 
1RXV DYRQV SUpVHQWp GDQV FH FKDSLWUH WURLV DUFKLWHFWXUHV WROpUDQWHV DX[ IDXWHV SRXYDQW rWUH
DSSOLTXpHV DX[ FRPSRVDQWV ORJLFLHOV GHV V\VWqPHV LQWHUDFWLIV OHV DUFKLWHFWXUHV DXWRWHVWDEOHV Q
DXWRWHVWDEOHV HW 193 1RXV DYRQV pJDOHPHQW SUpVHQWp GDQV TXHOOHPHVXUH FHV DUFKLWHFWXUHV pWDLHQW
DSSOLFDEOHVjFHVGLIIpUHQWVFRPSRVDQWVHWTXHOVpWDLHQWOHVDYDQWDJHVHW OHVLQFRQYpQLHQWVGHFKDTXH
DUFKLWHFWXUH
&HWWH pWXGH QRXV D SHUPLV GH VpOHFWLRQQHU XQ FRXSOH G¶DUFKLWHFWXUHV SDUWLFXOLqUHPHQW DGDSWpHV
DXWDQWHQWHUPHVGHFRWGHGpYHORSSHPHQWHWGHPDWpULHOTX¶HQWHUPHVGHUpDOLVDWLRQSRXUOHVV\VWqPHV
LQWHUDFWLIVGDQVOHVFRFNSLWVDYLRQLTXHVOHVDUFKLWHFWXUHVDXWRWHVWDEOHVHWQDXWRWHVWDEOHV
1RXVDYRQVHQVXLWHSURSRVpG¶DSSOLTXHUXQHDUFKLWHFWXUHDXWRWHVWDEOHDYHFFRQWU{OHXUG¶DVVHUWLRQV
DX[V\VWqPHVLQWHUDFWLIVSUpVHQWVGDQVOHVFRFNSLWVDYLRQLTXHV$ILQGHSHUPHWWUHODUpDOLVDWLRQGHFHWWH
DUFKLWHFWXUHQRXVDYRQVSURSRVpXQHPpWKRGHSRXUODGpILQLWLRQGHVFRQWU{OHXUVG¶DVVHUWLRQVV¶DSSX\DQW
VXU O¶XWLOLVDWLRQ G¶XQH DQDO\VH GHV PRGHV GH GpIDLOODQFH GHV FRPSRVDQWV ORJLFLHOV FRQFHUQpV &HWWH
DQDO\VHGHVPRGHVGHGpIDLOODQFHVXLWODPpWKRGHGHV$0'(&HWV¶HIIHFWXHjO¶DLGHG¶XQHGHVFULSWLRQ
&KDSLWUH$UFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV

GHO¶DUFKLWHFWXUHORJLFLHOOHGXV\VWqPHLQWHUDFWLIDYHFOHODQJDJHJUDSKLTXH$$'/HWGHGLDJUDPPHVGH
VpTXHQFHUHSUpVHQWDQWOHFRPSRUWHPHQWGXV\VWqPH
1RXV DYRQV HQVXLWH SUpVHQWp O¶DUFKLWHFWXUH ORJLFLHOOHG¶XQ&'6DXWRWHVWDEOH GDQV ODTXHOOH QRXV
DYRQVSXLQWpJUHUOHVFRQWU{OHXUVG¶DVVHUWLRQVGHFHVGLIIpUHQWVFRPSRVDQWVORJLFLHOV&HWWHDUFKLWHFWXUH
SURSRVHpJDOHPHQWSRXUOHUHFRXYUHPHQWGHVHUUHXUVGHQRWLILHUOHVSLORWHVDILQTXHFHX[FLSXLVVHQW
GpFLGHU G¶XWLOLVHU XQ FRPSRVDQW UHGRQGDQW DX &'6 SRXU OD FRPPDQGH HW OH FRQWU{OH GHV V\VWqPHV
FULWLTXHV GH O¶DYLRQ(QILQ QRXV DYRQV pJDOHPHQW SUpVHQWp XQHDUFKLWHFWXUH ORJLFLHOOHQDXWRWHVWDEOH
SHUPHWWDQWGHUpDOLVHUOHUHFRXYUHPHQWDXWRPDWLTXHGHVHUUHXUVGDQVOH&'6VDQVLPSOLTXHUOHVSLORWHV


  
Ǥà

6RPPDLUH
3HW6KRSXQRXWLOSRXUODPLVHHQ°XYUHGHQRWUHDSSURFKHEDVpHVXUOHVPRGqOHV
/HVEHVRLQVG¶XQRXWLOSRXUVXSSRUWHUODPRGpOLVDWLRQDYHFODQRWDWLRQ,&2
3UpVHQWDWLRQJpQpUDOH
3ULQFLSHVGHIRQFWLRQQHPHQW
eGLWLRQLQWHUSUpWDWLRQHWGpERJDJHGHVPRGqOHV,&2
/¶DQDO\VHGHVPRGqOHV,&2
0LVHHQ°XYUHGHQRWUHDUFKLWHFWXUHORJLFLHOOH
0LVHHQ°XYUHGHQRWUHDUFKLWHFWXUHORJLFLHOOHDXWRWHVWDEOH
0LVHHQ°XYUHGHQRWUHDUFKLWHFWXUHORJLFLHOOHQDXWRWHVWDEOH
$5,66,0XQVLPXODWHXUUHVSHFWDQWOHVWDQGDUG$5,1&
$UFKLWHFWXUHPDWpULHOOHHWORJLFLHOOHGHODPDTXHWWH
3LVWHVGHYDOLGDWLRQVGHQRWUHDSSURFKH
$QDO\VHIRUPHOOHGHVPRGqOHV,&2
9DOLGDWLRQGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHV
eWXGHGHVFRQIOLWVDYHFO¶XWLOLVDELOLWp
&RQFOXVLRQ

1RXVDYRQVSUpVHQWpXQHDUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVSRXUOHVV\VWqPHVLQWHUDFWLIV
GDQV OHV FRFNSLWV DYLRQLTXHV YRLU&KDSLWUH DLQVLTX¶XQH DSSURFKH EDVpH VXU OHVPRGqOHV SRXU OD
FRQFHSWLRQODVSpFLILFDWLRQHWOHGpYHORSSHPHQWGHVV\VWqPHVLQWHUDFWLIVSHUPHWWDQWXQHFRQFHSWLRQGHV
V\VWqPHVLQWHUDFWLIVDXSOXVSURFKHGX]pURGpIDXWYRLU&KDSLWUH1RXVSURSRVRQVGDQVFHFKDSLWUH
GHVVROXWLRQVHWGHVRXWLOVSRXUODPLVHHQ°XYUHGHFHVGHX[FRQWULEXWLRQV
/DSUHPLqUHVHFWLRQSUpVHQWHO¶RXWLO3HW6KRSTXLSHUPHWODPRGpOLVDWLRQO¶H[pFXWLRQHWO¶DQDO\VH
GHVPRGqOHV,&2
/DGHX[LqPHVHFWLRQSURSRVHXQHPDTXHWWHSRXUODYDOLGDWLRQGHQRWUHDUFKLWHFWXUHORJLFLHOOH&HWWH
PDTXHWWHV¶DSSXLHVXUO¶XWLOLVDWLRQG¶$5,66,0XQVLPXODWHXUGHQR\DXDYLRQLTXHUHVSHFWDQWOHVWDQGDUG
$5,1&
(QILQODWURLVLqPHVHFWLRQSUpVHQWHGHVSLVWHVSRXUODYDOLGDWLRQGHQRWUHDSSURFKHTXLSHUPHWGH
SUpYHQLU OHV GpIDLOODQFHV GHV V\VWqPHV LQWHUDFWLIV &HV GpIDLOODQFHV SHXYHQW rWUH GXHV j GHV IDXWHV
ORJLFLHOOHVGHGpYHORSSHPHQWGHVIDXWHVPDWpULHOOHVHQRSpUDWLRQRXGHVIDXWHVOLpHVjGHVSUREOqPHV
G¶XWLOLVDELOLWp$LQVLQRXVSUpVHQWRQVWURLVpEDXFKHVGLIIpUHQWHVSRXUODYDOLGDWLRQGHFHVWURLVDVSHFWV
͹Ǥͳ ǣà±
°
ǯ±
1RWUHPpWKRGHSRXUFRQFHYRLUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXWSUpVHQWpHGDQVOH&KDSLWUH
V¶DSSXLHVXUODPRGpOLVDWLRQGHVFRPSRVDQWVORJLFLHOVGXV\VWqPHLQWHUDFWLIjO¶DLGHGHODWHFKQLTXHGH
GHVFULSWLRQIRUPHOOH,&2'1DYDUUH33DODQTXHHWDOHW+DPRQ
$LQVLOHFRPSRUWHPHQWGHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPHLQWHUDFWLIHVWGpFULWSDUGHVPRGqOHV
,&28QPRGqOH,&2HVWFRQVWLWXpG¶XQ2EMHW&RRSpUDWLI&2jTXLLODpWpDVVRFLpXQHIRQFWLRQGH
UHQGX HW XQH IRQFWLRQ G¶DFWLYDWLRQ 8Q 2EMHW &RRSpUDWLI HVW XQH LQVWDQFH G¶XQH &2FODVVH TXL
3DUWLH&RQWULEXWLRQV

LPSOpPHQWHXQHLQWHUIDFH-DYDHWGRQWOHFRPSRUWHPHQWHVWGpFULWSDUXQUpVHDXGH3HWULKDXWQLYHDX
DSSHOp2E&6SRXU6WUXFWXUHGH&RQWU{OHGHO¶2EMHW2EMHFW&RQWURO6WUXFWXUH
3RXUUHQGUHQRWUHPpWKRGHHWODQRWDWLRQ,&2XWLOLVDEOHVLOHVWQpFHVVDLUHGHSURSRVHUGHVRXWLOV
SRXUVXSSRUWHUODPRGpOLVDWLRQGHV\VWqPHVLQWHUDFWLIVjO¶DLGHGHFHWWHWHFKQLTXHGHGHVFULSWLRQIRUPHOOH
1DYDUUH  (Q HIIHW OHV V\VWqPHV LQWHUDFWLIV VRQW FRPSOH[HV HW QpFHVVLWHQW OD PRGpOLVDWLRQ GH
QRPEUHX[FRPSRVDQWVYRLU&KDSLWUH'HSOXV OHVPRGqOHV,&2GHFHVFRPSRVDQWVSUpVHQWHQWXQ
JUDQGQRPEUHG¶LQIRUPDWLRQVLOHVWGRQFGLIILFLOHGHGpYHORSSHUGHWHOVPRGqOHVVDQVXQHQYLURQQHPHQW
ORJLFLHO
&HW HQYLURQQHPHQWGH FRQFHSWLRQDSRXUEXWGHPRGpOLVHU HW VSpFLILHUGHV V\VWqPHV LQWHUDFWLIV
$LQVLLOQpFHVVLWHXQFHUWDLQQRPEUHGHIRQFWLRQQDOLWpVx ,OGRLWSHUPHWWUHO¶pGLWLRQGHPRGqOHV,&23RXUFHODLOGRLWSHUPHWWUHjODIRLVO¶pGLWLRQGHV&2HW
GRQFGHOHXULQWHUIDFHHQ-DYDHWOHXU2E&6PDLVpJDOHPHQWGHVIRQFWLRQVGHUHQGXHWG¶DFWLYDWLRQHW
GXUHQGXJUDSKLTXHILQDOGXV\VWqPHLQWHUDFWLIx ,OGRLWSHUPHWWUHO¶DQDO\VHVWDWLTXHGHVPRGqOHV,&2YRLUVHFWLRQx ,OGRLWVXSSRUWHUOHSDVVDJHjO¶pFKHOOHSRXUOHVPRGqOHVFRPSOLTXpVSHUPHWWDQWGHVSpFLILHUGHVpWXGHV
GHFDVUpDOLVWHVWHOOHTXHFHOOHTXHQRXVSUpVHQWRQVGDQVOD3DUWLHx ,OGRLWSHUPHWWUHGHJpUHUSOXVLHXUVPRGqOHVDLQVLTXHOHXUVFRQQH[LRQVx ,OGRLWSHUPHWWUHGHVLPXOHUOHVPRGqOHVSRXUSHUPHWWUHO¶pYDOXDWLRQGHVV\VWqPHVVSpFLILpVHWYpULILHU
TXHOHFRPSRUWHPHQWVSpFLILpFRUUHVSRQGDXFRPSRUWHPHQWDWWHQGXx ,O GRLW SHUPHWWUH G¶HQUHJLVWUHU WRXV OHV pYpQHPHQWV VH SURGXLVDQWSHQGDQW O¶XWLOLVDWLRQ GX V\VWqPH
DFWLRQV XWLOLVDWHXUV IUDQFKLVVHPHQW GH WUDQVLWLRQV GDQV OHV PRGqOHV ,&2 OHV MHWRQV HQWUDQWV RX
VRUWDQWVGHVSODFHV«DILQGHJpQpUHUGHVILFKLHUVGHMRXUQDOLVDWLRQORJTXLSHUPHWWURQWSDUH[HPSOH
O¶DQDO\VHGXV\VWqPHG¶XQSRLQWGHYXHHIILFDFLWp3DODQTXH%DUERQLHWDOx ,OGRLWpJDOHPHQWrWUHVXIILVDPPHQWXWLOLVDEOHFRPPHPRQWUpSDUOHVWUDYDX[GH%DUERQL%DVWLGHHW
DO
±±±
1RXVGpFULYRQVGDQVFHWWHVHFWLRQO¶HQYLURQQHPHQWORJLFLHO3HW6KRSTXLSHUPHWODPLVHHQ°XYUH
GHQRWUHPpWKRGHHWTXLFRUUHVSRQGjWRXVOHVFULWqUHVpQRQFpVGDQVODVHFWLRQSUpFpGHQWH
/¶RXWLO3HW6KRS SRXU3HWUL1HWZRUN6KRS %DUERQL/DGU\HWDOHVWXQHQYLURQQHPHQW
G¶pGLWLRQGHYpULILFDWLRQHWG¶H[pFXWLRQGHVPRGqOHV,&21RXVUHSUHQRQVLFLODSUpVHQWDWLRQGHO¶RXWLO
3HW6KRSGDQVVDGHUQLqUHYHUVLRQTXLDpWp UpDOLVpHGDQV OHV WUDYDX[GH+DPRQ&HWRXWLOHVW
GpYHORSSp SDU O¶pTXLSH GH UHFKHUFKH HQ V\VWqPHV LQWHUDFWLIV FULWLTXHV ,&6  GH O¶,5,7 ,QVWLWXW GH
5HFKHUFKHHQ,QIRUPDWLTXHGH7RXORXVH
/D )LJXUH SUpVHQWH XQH FRSLH G¶pFUDQ GH 3HW6KRS /¶DJHQFHPHQW GH O¶HVSDFH GH WUDYDLO HVW
SHUVRQQDOLVDEOHHQIRQFWLRQGHO¶DFWLYLWpGXGpYHORSSHXU&HWDJHQFHPHQWSUpVHQWHOHVYXHVVXLYDQWHV
 8QQDYLJDWHXUGHSURMHWVTXLFRQWLHQWOHVPRGqOHV,&2OHVLQWHUIDFHV-DYDGHOHXUV&2FODVVHVDLQVL
TXHOHVFODVVHV-DYDSRXUOHUHQGXJUDSKLTXHGXV\VWqPH
 8QHIHQrWUHSRXUO¶pGLWLRQGHPRGqOHV,&2TXLSHUPHWpJDOHPHQWOHXUYLVXDOLVDWLRQHWOHXUDQDO\VH
 8QHSDOHWWHG¶pGLWLRQSRXUOHVPRGqOHV,&2TXLSHUPHWGHJOLVVHUGpSRVHUOHVGLIIpUHQWVpOpPHQWVGH
ODQRWDWLRQGDQVOHPRGqOH
 8QpGLWHXUGHFRGH-DYDTXLSHUPHWG¶pGLWHUOHVLQWHUIDFHVGH&2FODVVHVDLQVLTXHOHVFODVVHVGH
UHQGXJUDSKLTXHGXV\VWqPH
 8QGpERJXHXU

eTXLSHGHUHFKHUFKH,&6KWWSZZZLULWIUUHFKHUFKHV,&6DXHUPDUV
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ


)LJXUH&RSLHG
pFUDQGHO
HQYLURQQHPHQWGH3HW6KRS+DPRQ

/¶RXWLO3HW6KRSHVWGpYHORSSpDYHFOHODQJDJH-DYDFHTXLUHQGSRVVLEOHVRQGpSORLHPHQWVXUOHV
V\VWqPHVG¶H[SORLWDWLRQOHVSOXVUpSDQGXVWHOVTXH:LQGRZV/LQX[RX0DF2V

)LJXUH6FKpPDLOOXVWUDQWOHVSULQFLSHVGHIRQFWLRQQHPHQWGH3HW6KRS +DPRQ
3DUWLH&RQWULEXWLRQV

/HVSULQFLSHVGH IRQFWLRQQHPHQWGH O¶RXWLO3HW6KRSVRQW UHSUpVHQWpV VXU OD )LJXUH$LQVL OD
GHUQLqUH YHUVLRQ GH 3HW6KRS HVW XQH DSSOLFDWLRQ 1HW%HDQV   3HW6KRS V¶DSSXLH VXU FHUWDLQHV
IRQFWLRQQDOLWpV GH FHW ,'( SRXU LQWpJUHU XQ pGLWHXU HW XQ FRPSLODWHXU GH FRGH -DYD DLQVL TX¶XQ
JHVWLRQQDLUHGHSURMHWVHWGHYHUVLRQVTXLIDFLOLWHQWJUDQGHPHQWOHWUDYDLOHQpTXLSHHWO¶pGLWLRQGHVFODVVHV
-DYDDVVRFLpHVDX[PRGqOHV,&2
/¶pGLWHXUGHPRGqOHV,&2XWLOLVHOHUpVXOWDWGHODFRPSLODWLRQGHVLQWHUIDFHV-DYDGHV&2FODVVHV
SRXUFUpHUODVWUXFWXUHGHV,&2/HVPRGqOHVSURGXLWVVRQWVDXYHJDUGpVGDQVGHVILFKLHUV2E&6
/¶LQWHUSUqWHSHUPHWGHVLPXOHUOHVPRGqOHV,&2WRXWHQOHVOLDQWDYHFOHVFODVVHV-DYDTXLGpFULYHQW
jODIRLVOHUHQGXJUDSKLTXHGXV\VWqPHLQWHUDFWLIHWOHVOLHQVHQWUHOHVPRGqOHV,&2HWOHVSpULSKpULTXHV
G¶HQWUpH HW GH VRUWLH ,O DVVXUH pJDOHPHQW OD FRPPXQLFDWLRQHQWUH OHVGLIIpUHQWVPRGqOHV ,&2(QILQ
O¶LQWHUSUqWH DVVXUH O¶HQUHJLVWUHPHQW GH WRXV OHV pYpQHPHQWV GHV GLIIpUHQWV PRGqOHV ,&2 SRXU OHV
VDXYHJDUGHUGDQVOHVILFKLHUVGHMRXUQDOLVDWLRQORJ
1RXV GpYHORSSRQV GDQV OHV VRXVVHFWLRQV VXLYDQWHV OHV GLIIpUHQWHV IRQFWLRQQDOLWpV GH O¶RXWLO
3HW6KRS
2ǡ±±°
$ILQGHSHUPHWWUHOHSURWRW\SDJHGXV\VWqPHLQWHUDFWLI3HW6KRSQHSURSRVHSDVGHVpSDUDWLRQHQWUH
OHV DFWLYLWpV G¶pGLWLRQ HW G¶H[pFXWLRQ GHV ,&2 1DYDUUH  $LQVL OHV PRGqOHV ,&2 VRQW HQ
SHUPDQHQFH pGLWpV H[pFXWpV HW DQDO\VpV 2Q SHXW GRQF SDU H[HPSOH UDMRXWHU GHV SODFHV RX GHV
WUDQVLWLRQVGXUDQWO¶H[pFXWLRQGHVPRGqOHV,&2DILQGHPRGLILHUHQ©WHPSVUpHOªOHFRPSRUWHPHQWGX
V\VWqPHLQWHUDFWLI
/¶RXWLOSHUPHWGHPRGpOLVHUWRXVOHVpOpPHQWVGHVPRGqOHV,&2HQSDUDOOqOHHWDXVHLQG¶XQPrPH
SURMHW $LQVL LO SHUPHW O¶pGLWLRQ GHV &2 OHXU LQWHUIDFH HQ -DYD HW OHXU 2E&6 DXWUHPHQW GLW OHXU
FRPSRUWHPHQWHQUpVHDX[GH3HWULKDXWQLYHDX,OSHUPHWpJDOHPHQWO¶pGLWLRQGHVIRQFWLRQVGHUHQGXHW
G¶DFWLYDWLRQDLQVLTXHGXUHQGXJUDSKLTXHILQDOGXV\VWqPHLQWHUDFWLIHWGHVOLHQVDYHFOHVSpULSKpULTXHV
G¶HQWUpHHWGHVRUWLH
3RXUFKDTXHPRGqOH3HW6KRSIRXUQLWpJDOHPHQWVDUHSUpVHQWDWLRQHQ&RPSR1HW%DUERQL
TXL SUpVHQWH OHV GLIIpUHQWV SRUWV GH FRPPXQLFDWLRQ G¶XQH &2FODVVH /D )LJXUH SUpVHQWH OD
UHSUpVHQWDWLRQGDQV3HW6KRSGXPRGqOH&RPSR1HWJpQpULTXHG¶XQZLGJHW
)LJXUH9LVXDOLVDWLRQGXPRGqOH&RPSR1HW
JpQpULTXHG
XQZLGJHWGDQV3HW6KRS
)LJXUH&RSLHG¶pFUDQGXFRQWU{OHXU
G¶LQVWDQFHGH3HW6KRS


(QILQ3HW6KRSIRXUQLWSRXUFKDTXHLQVWDQFHGHPRGqOHXQPR\HQGHFRQWU{OHUVRQH[pFXWLRQj
WUDYHUVXQFRQWU{OHXUG¶LQVWDQFHVHPEODEOHjXQHFRPPDQGHGHPDJQpWRVFRSH YRLU)LJXUH3DU
GpIDXW O¶H[pFXWLRQ HVW HQ PRGH DXWRPDWLTXH &HSHQGDQW O¶XWLOLVDWHXU SHXW FKRLVLU GH VXVSHQGUH
WHPSRUDLUHPHQWFHWWHH[pFXWLRQ,OSRXUUDDORUVH[pFXWHUO¶LQWHUSUpWDWLRQGXPRGqOH,&2HQPRGHPDQXHO
HWpYDOXHUSDVjSDVOHIUDQFKLVVHPHQWGHVWUDQVLWLRQVHQFKRLVLVVDQWOHVVXEVWLWXWLRQVYDOLGHVTXLVHURQW
XWLOLVpHV

1HW%HDQVKWWSVQHWEHDQVRUJDXPDL
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ

ǯ°
/¶RXWLO3HW6KRSSURSRVHpJDOHPHQWXQRXWLOG¶DQDO\VHPDWKpPDWLTXHHWVWDWLTXHGHVPRGqOHV,&2
/D)LJXUHSUpVHQWHXQHFRSLHG¶pFUDQGHO¶DQDO\VHG¶XQPRGqOH,&22QSHXWDLQVLUHWURXYHU
 /DPDWULFHG¶LQFLGHQFHGXUpVHDX
 /HVLQYDULDQWVGHSODFH
 /HVLQYDULDQWVGHWUDQVLWLRQ
 /HVSODFHVSXLWV
 /HVSODFHVVRXUFHV
&HWWHDQDO\VHHVWGLVSRQLEOHGqVODFUpDWLRQGXPRGqOH,&2(OOHQHQpFHVVLWHSDVGHFRPSLODWLRQHW
HVWPLVHjMRXUjFKDTXHPRGLILFDWLRQGXPRGqOHHWFHPrPHORUVGHO¶H[pFXWLRQGHFHOXLFL

)LJXUH&RSLHG
pFUDQGXUpVXOWDWGXPRGXOHG
DQDO\VHGHVPRGqOHV,&2GDQV3HW6KRS+DPRQ
͹Ǥʹ à
à
3RXU TXH QRWUH DUFKLWHFWXUH ORJLFLHOOH VRLW HIILFDFH LO HVW LPSRUWDQW GH VpJUpJXHU OHV GLIIpUHQWV
FRPSRVDQWV(QHIIHWVDQVVpJUpJDWLRQLOQ¶\DDXFXQHJDUDQWLHTXDQWDXFRQILQHPHQWGHVHUUHXUV&¶HVW
jGLUHLOQ¶\DDXFXQHJDUDQWLHTX¶XQHIDXWHSURYRTXDQWXQHHUUHXUGDQVO¶XQGHVFRPSRVDQWVQHFUpH
SDVpJDOHPHQWXQHHUUHXUGDQVXQDXWUHFRPSRVDQW
3RXU UpDOLVHU OD VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOHGH QRV FRPSRVDQWV QRXV SURSRVRQVGH QRXV
DSSX\HU VXU OHV FRQFHSWV GpILQLV SDU OH VWDQGDUG $5,1&  $((&  TXL HVW OH VWDQGDUG GH
UpIpUHQFHSRXUODVpJUpJDWLRQVSDWLDOHHWWHPSRUHOOHGDQVO¶DYLRQLTXH
'DQVOHFDVGHQRWUHDUFKLWHFWXUHLOV¶DJLWGHVpJUpJXHUOHVGHX[FRPSRVDQWVFRQVWLWXDQWOHV\VWqPH
LQWHUDFWLIDXWRWHVWDEOHOHVFRPSRVDQWV&20HW021GX&'6$ILQG¶DXJPHQWHUOHFRQILQHPHQWG¶HUUHXUHW
GHSRXYRLUGpWHFWHUOHVGpIDLOODQFHVGXHVjXQDUUrWGXV\VWqPHTXLSRXUUDLWrWUHFDXVpSDUXQHFRXSXUH
G¶DOLPHQWDWLRQ SDU H[HPSOH QRXV VpSDURQV OHV GHX[ FRPSRVDQWV &20 HW 021 VXU GHX[ SURFHVVHXUV
GLIIpUHQWVDXWUHPHQWGLWGHX['8'LVSOD\8QLWGLIIpUHQWHV
&HWWHDUFKLWHFWXUHHVWUHSUpVHQWpHSDUOD)LJXUHVXUODTXHOOHQRXVUHWURXYRQVGHX[DSSOLFDWLRQV
LQWHUDFWLYHVO¶XQHFULWLTXHTXLLPSOpPHQWHQRWUHDUFKLWHFWXUHDXWRWHVWDEOHDSSOLHWODVHFRQGHQRQ
FULWLTXHQ¶LPSOpPHQWDQWSDVO¶DUFKLWHFWXUHDXWRWHVWDEOHDSSOL/D'8HVWFRQVDFUpHjO¶DIILFKDJHHW
GRQFjO¶H[pFXWLRQGXFRPSRVDQW&20GHO¶DSSOLDORUVTXHOD'8HVWFRQVDFUpHjO¶DIILFKDJHGHO¶DSSOL
/DSDUWLWLRQ021DSSOLYpULILHOHFRPSRUWHPHQWGHODSDUWLWLRQ&20DSSOL
3DUWLH&RQWULEXWLRQV

7RXWHVOHVHQWUpHVFRQFHUQDQWXQHPrPHDSSOLFDWLRQVRQWUHGLULJpHVYHUVOHVFRPSRVDQWV&20HW021
GHFHWWHDSSOLFDWLRQjO¶DLGHG¶XQSURWRFROHGHGLIIXVLRQILDEOH/HVHQWUpHVVRQWWUDLWpHVSDUOHFRPSRVDQW
&20HWPLVHVGHF{WpSDUOHFRPSRVDQW021&HOXLFLOHVWUDLWHDYHFXQWHPSVGHF\FOHGHUHWDUGSDUUDSSRUW
DXWUDLWHPHQWGXFRPSRVDQW&20(QHIIHWODYpULILFDWLRQGHODYDOLGLWpGHVUpVXOWDWVGXFRPSRVDQW&20
LPSOLTXHGHGHYRLUDWWHQGUHTXHFHX[FLVRLHQWGpOLYUpVG¶RFHGpFDODJH/HV8$UHoRLYHQWOHVUpVXOWDWV
GXFRPSRVDQW&20HWOHVWUDLWHQWORUVGHODUpFHSWLRQGHOHXUYDOLGDWLRQSDUOHFRPSRVDQW021

)LJXUH$UFKLWHFWXUHSK\VLTXHHWSDUWLWLRQQHPHQWVSDWLDOSRXUODPLVHHQ°XYUHGHVV\VWqPHV
LQWHUDFWLIVDXWRWHVWDEOHV
/D)LJXUHSUpVHQWHOHSDUWLWLRQQHPHQWWHPSRUHOGHVGHX['8UHSUpVHQWpHVHQ)LJXUH1RXV
SRXYRQVDLQVLPHWWUHHQpYLGHQFHOHWHPSVDOORXpjFKDTXHSDUWLWLRQWSRXUODSDUWLWLRQ021DSSOLHW
WWSRXUODSDUWLWLRQDSSOLODSDUWLWLRQ&20DSSOLHVWODVHXOHjV¶H[pFXWHUVXUOD'8SDUUDSSRUW
DXWHPSVGHF\FOHG¶XQH'8&HWHPSVGHF\FOHGRLWrWUHLQIpULHXUjODPRLWLpGXWHPSVPR\HQTXHPHW
XQKXPDLQSRXUSHUFHYRLUXQHLQIRUPDWLRQGHPDQLqUHjSRXYRLUJDUDQWLUXQHIOXLGLWpGHO¶DIILFKDJH
SRXUO¶XWLOLVDWHXUHWQHSDVSHUWXUEHUO¶XWLOLVDELOLWpGXV\VWqPH/HWHPSVPR\HQGHSHUFHSWLRQSRXUXQ
KXPDLQpWDQWGHPV&DUG1HZHOOHW0RUDQQRXVXWLOLVRQVXQWHPSVGHF\FOHGHPVTXLHVW
OHWHPSVGHF\FOHXWLOLVpjO¶KHXUHDFWXHOOHGDQVOHV'8GHV$LUEXV$

)LJXUH3DUWLWLRQQHPHQWWHPSRUHOSRXUODPLVHHQ°XYUHGHVV\VWqPHVLQWHUDFWLIVDXWRWHVWDEOHV 
,OHVWLPSRUWDQWGHQRWHUTXHOHSDUWLWLRQQHPHQWWHPSRUHOHWVSDWLDOSURSRVpLPSOLTXHGHVSUREOqPHV
GHV\QFKURQLVDWLRQTX¶LOIDXGUDSUHQGUHHQFRPSWH$LQVLpWDQWGRQQpTXHOHVGHX['8Q¶RQWSDVXQH
KRUORJHFRPPXQHOHVSDUWLWLRQVQHV¶H[pFXWHQWSDVHQSDUDOOqOHFRPPHSUpVHQWpVXUOD)LJXUHHWYRQW
V¶H[pFXWHUHQGpFDOp(QSUDWLTXHODGpULYHWHPSRUHOOHHQWUHOHVGHX[KRUORJHVHVWERUQpHjXQWHPSVGH
F\FOH8QHpWXGHSOXVSRXVVpHVXUFHVDVSHFWVGHV\QFKURQLVDWLRQSHXWrWUHWURXYpHGDQV/DXHUHWDO
'HSOXVODYpULILFDWLRQGHVUpVXOWDWVGXFRPSRVDQW&20SDUOHFRPSRVDQW021LPSOLTXHXQUHWDUG
G¶DXPLQLPXPXQWHPSVGHF\FOHFDUOHFRPSRVDQW021QpFHVVLWHG¶DWWHQGUHTXHOHFRPSRVDQW&20DLW
WUDLWpOHVHQWUpHVSRXUSRXYRLUOHVYpULILHU,OHVWLPSRUWDQWGHV¶DVVXUHUTXHFHUHWDUGUHVWHPLQLPDOFDU
DXWUHPHQWLOSRXUUDLWDIIHFWHUO¶XWLOLVDELOLWpGXV\VWqPHHWJrQHUOHVSLORWHVGDQVOHXUWUDYDLO
àǦ
/¶DUFKLWHFWXUH ORJLFLHOOHQDXWRWHVWDEOH GLIIqUH GH O¶DUFKLWHFWXUH DXWRWHVWDEOH GH SDU OH IDLW GH OD
UpSOLFDWLRQGXFRPSRVDQWDXWRWHVWDEOH1RXVDYRQVSURSRVpGDQVOHFKDSLWUHSUpFpGHQWXQHDUFKLWHFWXUH
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ

DXWRWHVWDEOH TXL D O¶DYDQWDJH SDU UDSSRUW j O¶DUFKLWHFWXUH DXWRWHVWDEOH GH UHQGUH SRVVLEOH OH
UHFRXYUHPHQWDXWRPDWLTXHGHVHUUHXUV
/¶DUFKLWHFWXUH PDWpULHOOH DVVRFLpH j FHWWH DUFKLWHFWXUH ORJLFLHOOH HVW SUpVHQWpH HQ )LJXUH
/¶DSSOLFDWLRQDSSOLLPSOpPHQWHO¶DUFKLWHFWXUHDXWRWHVWDEOHHWHVWGRQFFRPSRVpHGHGHX[FRPSRVDQWV
&20HWGHX[FRPSRVDQWV021VpJUpJXpVVXUGHX['8$LQVLXQHSUHPLqUHFRSLHGX&'6DXWRWHVWDEOH
SRXUO¶DSSOLHVWFRQVWLWXpHGHVFRPSRVDQWV&20HW021UHVSHFWLYHPHQWVLWXpVGDQVOHVSDUWLWLRQV3
GHOD'8HW3GHOD'8/DGHX[LqPHFRSLHGX&'6DXWRWHVWDEOHHVWFRQVWLWXpHGHVFRPSRVDQWV&20HW
021UHVSHFWLYHPHQWVLWXpVGDQVOHVSDUWLWLRQV3GHOD'8HW3GHOD'8/¶DSSOLFDWLRQDSSOLQ¶pWDQW
SDVFULWLTXHHOOHQ¶LQVWDQFLHSDVO¶DUFKLWHFWXUHDXWRWHVWDEOHHVWV¶H[pFXWHGDQVXQHWURLVLqPHSDUWLWLRQ
GHOD'8
/¶XWLOLVDWHXULQWHUDJLWDYHFODSUHPLqUHFRSLHGX&'6DXWRWHVWDEOHTXLV¶H[pFXWHHQSDUDOOqOHGHOD
GHX[LqPH/¶8$QHWLHQWSDVFRPSWHGHVUpVXOWDWVHQYR\pVSDUODGHX[LqPHFRSLHWDQWTXHFHX[GHOD
SUHPLqUH FRSLH QH FRPSRUWHQWSDV G¶HUUHXU/HV HQWUpHV SURYHQDQW GHV DFWLRQV GH O¶XWLOLVDWHXU VXU OH
.&&8HWFHOOHVSURYHQDQWGHO¶8$VRQWWUDQVPLVHVDX[GHX[FRPSRVDQWV&20HWDX[GHX[FRPSRVDQWV
021JUkFHjXQSURWRFROHGHGLIIXVLRQILDEOH(QFDVG¶HUUHXUVXUODSUHPLqUHYHUVLRQGX&'6DXWRWHVWDEOH
&20HW021O¶DSSOLV¶H[pFXWHVXUOD'8HWO¶DSSOLQ¶HVWSOXVDFFHVVLEOHjO¶XWLOLVDWHXU

)LJXUH$UFKLWHFWXUHSK\VLTXHHWSDUWLWLRQQHPHQWVSDWLDOSRXUODPLVHHQ°XYUHGHVV\VWqPHV
LQWHUDFWLIVQDXWRWHVWDEOHV
3UpVHQWpHWHOOHTXHOOHFHWWHVROXWLRQSHXWrWUHYXHFRPPHGHODUHFRQILJXUDWLRQ&HSHQGDQWHOOH
SRXUUDLW rWUH WUDQVSDUHQWH j O¶XWLOLVDWHXU FRPPH QRXV O¶DYRQV H[SOLTXp GDQV OD VHFWLRQ VL O¶RQ
FRQVLGpUDLWGHV'8FRQWHQDQWGHVSURFHVVHXUVPXOWLF°XU(QHIIHWGDQVFHFDVOHVGHX[FRSLHVGX&'6
DXWRWHVWDEOHV SRXUUDLHQW rWUH H[pFXWpHV FKDFXQH VXU XQ F°XU GLIIpUHQW FH TXL SHUPHWWUDLW GH IDLUH OD
UHFRQILJXUDWLRQ HQ FDV G¶HUUHXU VXU OD PrPH '8 HW GRQF VXU OH PrPH pFUDQ &HWWH FRQILJXUDWLRQ
SHUPHWWUDLWGH UHQGUH OH UHFRXYUHPHQWG¶XQFHUWDLQQRPEUHG¶HUUHXUVFRPSOqWHPHQW WUDQVSDUHQWSRXU
O¶XWLOLVDWHXU
ǣͼͻ͹
͹ǤʹǤ͵Ǥͳ ǯ°ǯ
1RXVFKHUFKRQVjUpDOLVHUQRVDUFKLWHFWXUHVORJLFLHOOHVHWPDWpULHOOHVGHPDQLqUHjFHTXHOHXUPLVH
HQ°XYUHVRLWODSOXVUHSUpVHQWDWLYHGHFHOOHTXLSRXUUDLWrWUHIDLWHGDQVXQFRFNSLWG¶DYLRQDILQGHYDOLGHU
QRVDUFKLWHFWXUHV,OHVWGRQFQpFHVVDLUHGHPHWWUHHQ°XYUHQRVDUFKLWHFWXUHVORJLFLHOOHVVXUXQV\VWqPH
SHUPHWWDQWGHUHVSHFWHUODVpJUpJDWLRQVSDWLDOHHWWHPSRUHOOHGXVWDQGDUG$5,1&
3OXVLHXUVV\VWqPHVG¶H[SORLWDWLRQUHVSHFWDQWFHVWDQGDUGVRQWGLVSRQLEOHV1RXVSRXYRQVDLQVLFLWHU
SRXUOHVV\VWqPHVG¶H[SORLWDWLRQFRPPHUFLDX[9[:RUNVGH:LQG5LYHU/\Q[26GH/\Q[6RIWZDUH

9[:RUNVKWWSZZZZLQGULYHUFRPSURGXFWVY[ZRUNVFHUWLILFDWLRQSURILOHVY[ZRUNVBDXPDL
 /\Q[26 KWWSZZZO\Q[FRPSURGXFWVUHDOWLPHRSHUDWLQJV\VWHPVO\Q[RVUWRVIRUGREVRIWZDUHFHUWLILFDWLRQ
DXPDL
3DUWLH&RQWULEXWLRQV

7HFKQRORJLHV,17(*5,7<5726GH*UHHQ+LOOV6RIWZDUHHW3LNH26GH6\VJRO¶XQLTXHVROXWLRQ
RSHQVRXUFHTXHQRXVDYRQVSXWURXYHUHVWOHV\VWqPHG¶H[SORLWDWLRQ32.TXLDSHUPLVGHVXSSRUWHU
SOXVLHXUVWUDYDX[GHUHFKHUFKHHWSHUPHWpJDOHPHQWGHGpYHORSSHUOHFRGHGHVSDUWLWLRQVjSDUWLUG¶XQH
VSpFLILFDWLRQ$$'//HVV\VWqPHVFRPPHUFLDX[VRQWH[WUrPHPHQWFRWHX[HWQHVRQWSDVDFFHVVLEOHV
GDQV XQ EXW GH UHFKHUFKH'H SOXV LO VHUDLW pJDOHPHQW WUqV FRWHX[ HQ WHPSV GH GpYHORSSHPHQW GH
V¶DGDSWHUjXQV\VWqPHG¶H[SORLWDWLRQPrPHORUVTXHO¶RQFRQVLGqUH32.TXLSRXUUDLWrWUHDFFHVVLEOHLO
IDXGUDLWHQHIIHWFRGHUOHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPHLQWHUDFWLIWROpUDQWDX[IDXWHVHQODQJDJH&
HW O¶DGDSWHU DX[ FRQWUDLQWHV GH FHV V\VWqPHV G¶H[SORLWDWLRQ &HV GLIIpUHQWV V\VWqPHV QH VXSSRUWHQW
pJDOHPHQW SDV OH ODQJDJH -DYD FH TXL QRXV HPSrFKHUDLW G¶XWLOLVHU3HW6KRSSRXU O¶H[pFXWLRQ GH QRV
PRGqOHV,&2
,OQ¶HVWGRQFSDVLQWpUHVVDQWGDQVQRWUHFDVG¶XWLOLVHUXQYUDLV\VWqPHG¶H[SORLWDWLRQUHVSHFWDQWOH
VWDQGDUG $5,1&  QRXV QRXV VRPPHV GRQF LQWpUHVVpV DX[ VLPXODWHXUV H[LVWDQWV FDU FHX[FL
SHUPHWWHQWGHPRLQV IRUWHV FRQWUDLQWHVGHGpYHORSSHPHQW HW VRQWGRQFEHDXFRXSSOXV DGDSWpV jGHV
REMHFWLIVGHWHVWHWGHSUHXYHGHFRQFHSWGHQRWUHPLVHHQ°XYUH&HJHQUHGHV\VWqPHDEHDXFRXSpWp
pWXGLpSDUODUHFKHUFKHPDLVWUqVSHXGHVLPXODWHXUVGHFHJHQUHVRQWHQFRUHXQHIRLVDFFHVVLEOHV1RXV
SRXYRQV DLQVL FLWHU OH VLPXODWHXU$02%$ 3DVFRDO HW DO  LQWpJUp DX VLPXODWHXU 6,0$TXL
SHUPHWGHVLPXOHUGHVSODWHIRUPHVDYLRQLTXHVPRGXODLUHVLQWpJUpHVRX,0$YRLUVHFWLRQ6DQWRV
HWDOHW6FKRRIVHWDO&HVLPXODWHXUHVWDFFHVVLEOHGHPDQLqUHFRPPHUFLDOH,OH[LVWH
pJDOHPHQW$&0'XEH\.DUVDLHW.HUHVNHQ\LHWDOXQPRGqOHFRPSRVDQWGXVWDQGDUG$5,1&
DXTXHOHVWDVVRFLpHXQHVXLWHG¶RXWLOVDSSHOpH$&0722/68,7('XEH\.DUVDLHW0DKDGHYDQ
$&RPSRQHQW0RGHOIRU+DUG5HDOWLPH6\VWHPV&&0ZLWK$5,1&PDLVHQFRUHXQHIRLV
FHOXLFLQHSHUPHWSDVO¶XWLOLVDWLRQGXODQJDJH-DYDSRXUOHGpYHORSSHPHQWGXFRGHGHVSDUWLWLRQV
1RXVDYRQVGRQFFKRLVLGHGpYHORSSHUQRWUHSURSUHVLPXODWHXUGHV\VWqPHG¶H[SORLWDWLRQUHVSHFWDQW
OHVWDQGDUG$5,1&%XVWDPDQWHHW3DOXVWUDQHW&URQHOTXHQRXVGpFULYRQVGDQVOD
VHFWLRQVXLYDQWH
͹ǤʹǤ͵Ǥʹ ǣ    ° ǯ   
͸ͷ͵
)RQFWLRQQDOLWpVGXVLPXODWHXU
/¶LQWpUrWSUHPLHUGHO¶XWLOLVDWLRQG¶XQVLPXODWHXUGHV\VWqPHG¶H[SORLWDWLRQUHVSHFWDQWOHVWDQGDUG
$5,1&HVWGDQVQRWUHFDVGHSRXYRLUV¶DSSX\HUVXUVHVSULQFLSHVGHSDUWLWLRQQHPHQWTXLSHUPHWWHQW
XQHVpJUpJDWLRQVSDWLDOHHWWHPSRUHOOHHQWUHOHVGLIIpUHQWHVSDUWLWLRQV&HSDUWLWLRQQHPHQWJDUDQWLTX¶LO
QH SHXW SDV \ DYRLU GH SURSDJDWLRQ GH IDXWH HQWUH OHV GLIIpUHQWV FRPSRVDQWV GH QRWUH DUFKLWHFWXUH
ORJLFLHOOH 1RWUH VLPXODWHXU UHVSHFWH GRQF OD VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOH HQWUH OHV GLIIpUHQWHV
SDUWLWLRQV
'DQV XQ VHFRQG WHPSV OH VLPXODWHXU GRLW SHUPHWWUH OD FRPPXQLFDWLRQ HQWUH OHV GLIIpUHQWHV
SDUWLWLRQV (Q HIIHW LO HVW LQGLVSHQVDEOH GH SRXYRLU JDUDQWLU OD FRPPXQLFDWLRQ HQWUH OHV GLIIpUHQWV
FRPSRVDQWVGHO¶DUFKLWHFWXUHORJLFLHOOHHWSOXVSDUWLFXOLqUHPHQWFHOOHHQWUHOHVFRPSRVDQWV&20HWOHV
FRPSRVDQWV021'XIDLWGHVDSSOLFDWLRQVDX[TXHOOHVHOOHVVRQWGHVWLQpHVHWGH OHXUFRPSOpPHQWDULWp
QRXV DYRQV FKRLVL G¶LPSOpPHQWHU OHV GHX[ W\SHV GH FRPPXQLFDWLRQ LQWHUSDUWLWLRQV GpFULWV SDU OH
VWDQGDUG$5,1&ODFRPPXQLFDWLRQSDUVDPSOLQJDGDSWpHSRXUO¶HQYRLGHPHVVDJHVRVHXOHOD
GHUQLqUHYDOHXU HVW LPSRUWDQWH HW OD FRPPXQLFDWLRQSDUTXHXLQJ DGDSWpHSRXU O¶HQYRLGHPHVVDJHV
PXOWLSOHVGDQVOHFDVRLOVVRQWWRXVLPSRUWDQWV

,17(*5,7<5726KWWSZZZJKVFRPSURGXFWVVDIHW\BFULWLFDOLQWHJULW\GREKWPODXPDL
3LNH26KWWSZZZV\VJRFRPSURGXFWVSLNHRVUWRVDQGYLUWXDOL]DWLRQFRQFHSWVDIHW\DUFKLWHFWXUHDXPDL
32.KWWSSRNWX[IDPLO\RUJDXPDL
6,0$KWWSZZZJPYFRPHQDHURQDXWLFVSURGXFWVVLPDLQGH[KWPODXPDL
$&0722/68,7(KWWSVZLNLLVLVYDQGHUELOWHGXPEVKPLQGH[SKS$&0722/68,7(DXPDL
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ

$ILQGHSRXYRLUVLPXOHUXQFRFNSLWDYLRQLTXHSOXVFRPSOHWHWGHSHUPHWWUHODPLVHHQ°XYUHGH
O¶DUFKLWHFWXUH QDXWRWHVWDEOH LO HVW pJDOHPHQW QpFHVVDLUH TXH OH VLPXODWHXU SXLVVH IRQFWLRQQHU VXU
SOXVLHXUVPDFKLQHVGLIIpUHQWHVSOXVH[DFWHPHQW LO HVW LPSRUWDQWGHJDUDQWLU ODFRPPXQLFDWLRQHQWUH
SOXVLHXUVLQVWDQFHVGXVLPXODWHXUVXUGHVPDFKLQHVGLIIpUHQWHV
(QILQSRXUSHUPHWWUHO¶XWLOLVDWLRQGHO¶RXWLO3HW6KRSHWDLQVLSHUPHWWUHO¶LQWHUSUpWDWLRQGLUHFWHGHV
PRGqOHVGXV\VWqPHLQWHUDFWLILOHVWLPSRUWDQWTXHOHFRGHLPSOpPHQWpGDQVOHVSDUWLWLRQVGXVLPXODWHXU
SXLVVHrWUHGX-DYD
'HVFULSWLRQGHVSULQFLSHVGHIRQFWLRQQHPHQWGXVLPXODWHXU$5,66,0
$5,66,0  TXL VLJQLILH $5,1& 6WDQGDUG 6,0XODWRU HVW XQ VLPXODWHXU GH V\VWqPH
G¶H[SORLWDWLRQUHVSHFWDQWOHVSULQFLSHVGHFRPPXQLFDWLRQHWGHSDUWLWLRQQHPHQWVSDWLDOHWWHPSRUHOGX
VWDQGDUG$5,1&&HVLPXODWHXUDpWpGpYHORSSpDXVHLQGXJURXSH76)GX/$$6&156DILQGH
SRXYRLUVHUYLUjGHVREMHFWLIVGHUHFKHUFKHHWG¶HQVHLJQHPHQW
/D )LJXUH LOOXVWUH OH SULQFLSH GH IRQFWLRQQHPHQW GX VLPXODWHXU $5,66,0 &HOXLFL D pWp
GpYHORSSpGHPDQLqUHjIRQFWLRQQHUVXUOHVV\VWqPHVG¶H[SORLWDWLRQ8QL[/HSDUDPpWUDJHGXVLPXODWHXU
HVWGpILQLSDUGHX[ILFKLHUVGHFRQILJXUDWLRQ/HSUHPLHUILFKLHUGHFRQILJXUDWLRQSHUPHWGHGpILQLUOHV
GLIIpUHQWHVSDUWLWLRQVTXLGRLYHQWrWUHH[pFXWpHVSDUOHVLPXODWHXUDLQVLTXHODSpULRGHG¶H[pFXWLRQTXL
OHXU HVW DIIHFWpH /H VHFRQG ILFKLHU GH FRQILJXUDWLRQ SHUPHW GH GpILQLU OHV GLIIpUHQWV FDQDX[ GH
FRPPXQLFDWLRQHQWUHOHVSDUWLWLRQV

)LJXUH3ULQFLSHGHIRQFWLRQQHPHQWGXVLPXODWHXU$5,66,0&URQHO
&KDTXHSDUWLWLRQFRUUHVSRQGjXQSURFHVVXV8QL[PXOWLWkFKH/HSDUWLWLRQQHPHQWVSDWLDOF¶HVWj
GLUH O¶LVRODWLRQ HQWUH OHV ]RQHV GH PpPRLUH DIIHFWpH j FKDTXH SDUWLWLRQ V¶DSSXLH VXU OD QRWLRQ GH
SURFHVVXV HW OHV SURWHFWLRQV PpPRLUH DVVRFLpHV GX V\VWqPH G¶H[SORLWDWLRQ 8QL[ &HOOHFL SHUPHW OD
FUpDWLRQG¶XQQRXYHDXSURFHVVXVFRPSOqWHPHQWLQGpSHQGDQWHWJDUDQWLWO¶LVRODWLRQGHODPpPRLUH$LQVL
OHVSDUWLWLRQVQHSDUWDJHQWDXFXQHVSDFHPpPRLUH

)LJXUH2UGRQQDQFHPHQWWHPSRUHOGXVLPXODWHXU&URQHO
/HSDUWLWLRQQHPHQWWHPSRUHOLOOXVWUpHQ)LJXUHHVWIL[HGXUDQWO¶H[pFXWLRQGHVSDUWLWLRQVLO
HVWIL[pSDUOHSUHPLHUILFKLHUGHFRQILJXUDWLRQ,OV¶DSSXLHVXUO¶XWLOLVDWLRQGHVVLJQDX[8QL[6,*6723

$5,66,0KWWSPDNULQJLWKXELR$5,66DXPDL
*URXSH76)GX/$$6&156KWWSVZZZODDVIUSXEOLFHQWVIDXPDL
3DUWLH&RQWULEXWLRQV

HW6,*&217TXLSHUPHWWHQWO¶RUGRQQDQFHPHQWGHVSURFHVVXV8QL[&HVGHX[VLJQDX[VRQWHQYR\pVDX[
GLIIpUHQWHVSDUWLWLRQVHWSHUPHWWHQWGHVWRSSHURXG¶DFWLYHUOHXUH[pFXWLRQ/HVGLIIpUHQWHVSDUWLWLRQVVRQW
DLQVLH[pFXWpHVGDQVXQRUGUHF\FOLTXHHWQHSDUWDJHQWDXFXQWHPSVG¶H[pFXWLRQFRPPXQ
/DFRPPXQLFDWLRQ LQWHUSDUWLWLRQV¶DSSXLHVXUO¶XWLOLVDWLRQGHVVRFNHWV8QL[/DFRPPXQLFDWLRQ
SDUTXHXLQJ HVW DVVXUpH SDU XQH FRPPXQLFDWLRQ SRLQW j SRLQW V¶DSSX\DQW VXU OD FRPPXQLFDWLRQ SDU
VRFNHWVTXLSHUPHWDLQVLGHJDUDQWLUXQHFRPPXQLFDWLRQSDUILOHG¶DWWHQWHVDQVDXFXQHSHUWHGHPHVVDJH
/DFRPPXQLFDWLRQSDUVDPSOLQJHVWDVVXUpHpJDOHPHQWJUkFHjO¶XWLOLVDWLRQGHVVRFNHWVPDLVHVWUpDOLVpH
GHPDQLqUH j FH TXH VHXO OH GHUQLHUPHVVDJH VRLW OLVLEOH HW TXH OD OHFWXUH QH VXSSULPH SDV FHOXLFL
/¶XWLOLVDWLRQGHVVRFNHWVSHUPHWpJDOHPHQWXQHFRPPXQLFDWLRQHQWUHGLIIpUHQWHVPDFKLQHVVXUOHVTXHOOHV
VHUDLWH[pFXWpXQVLPXODWHXU$5,66,0HQXWLOLVDQWOHUpVHDXLQWHUQHW3RXUOHXUSHUPHWWUHG¶XWLOLVHUOHV
FDQDX[GHFRPPXQLFDWLRQV OHVLPXODWHXUIRXUQLWDX[SDUWLWLRQVXQH OLEUDLULHGHIRQFWLRQVSHUPHWWDQW
O¶HQYRLHWODUpFHSWLRQGHPHVVDJHVSRXUOHVGHX[PRGHVTXHXLQJHWVDPSOLQJ
/HFRGHVRXUFHGXVLPXODWHXUHVWGLVSRQLEOHHQOLEUHDFFqVGHSXLVRFWREUH,ODpJDOHPHQWpWp
XWLOLVpSRXUSOXVLHXUVSURMHWVpWXGLDQWVHQSDUWHQDULDWDYHF$LUEXV'HIHQFHDQG6SDFHOH/$$6&156
HWO¶,13(16((,+7RLODVHUYLSRXUOHGpYHORSSHPHQWG¶XQHPDTXHWWHGHV\VWqPHHPEDUTXpVDWHOOLWH
$*,/(GHSULVHGHYXHVXUXQHFDUWH5DVSEHUU\3L%HDXVVDUWHWDODLQVLTXHSRXUO¶DQDO\VHGH
VUHWpGHIRQFWLRQQHPHQWGHFHWWHPDTXHWWH%HGRLQHWDO
±
1RXVSURSRVRQVGHIDLUHODSUHXYHGHFRQFHSWGHQRWUHDUFKLWHFWXUHORJLFLHOOHDXWRWHVWDEOHjO¶DLGH
G¶XQHPDTXHWWHTXLQRXVSHUPHWWUDGHYDOLGHUOHVFRQFHSWVGpYHORSSpVGDQVFHWWHWKqVH/¶DUFKLWHFWXUH
ORJLFLHOOHHWPDWpULHOOHGHFHWWHPDTXHWWHHVWSUpVHQWpHHQ)LJXUH
(OOHHVWGpYHORSSpHVXUXQUpVHDXGHWURLVRUGLQDWHXUVVRXV/LQX[VXUOHVTXHOVWRXUQHOHVLPXODWHXU
$5,66,0/HSUHPLHURUGLQDWHXUQRPPp3&H[pFXWH OHFRGHFRUUHVSRQGDQWDXFRPSRVDQW&20GX
&'6GDQVXQHSDUWLWLRQ3/HGHX[LqPHRUGLQDWHXU QRPPp3&H[pFXWH OHFRGH FRUUHVSRQGDQW DX
FRPSRVDQW021GX&'6GDQVXQHSDUWLWLRQ33RXUILQLUOHWURLVLqPHRUGLQDWHXUQRPPp3&H[pFXWH
OHFRGHFRUUHVSRQGDQWDXFRPSRVDQW8$DVVRFLpHQFRUHXQHIRLVGDQVXQHSDUWLWLRQ3

)LJXUH$UFKLWHFWXUHORJLFLHOOHHWPDWpULHOOHGHODPDTXHWWHGHWHVWGHVV\VWqPHVLQWHUDFWLIVWROpUDQWV
DX[IDXWHV
$ILQ GH VLPSOLILHU OD OHFWXUH QRXV QH SUpVHQWHURQV SDV LFL OD PDTXHWWH FRUUHVSRQGDQWH j
O¶DUFKLWHFWXUHORJLFLHOOHQDXWRWHVWDEOH&HSHQGDQWODFRSLHGXFRPSRVDQW&20SRXUUDLWrWUHH[pFXWpHVXU
XQHSDUWLWLRQ3GX3&HWODFRSLHGXFRPSRVDQW021SRXUUDLWrWUHH[pFXWpHVXUXQHSDUWLWLRQ3GX3&
/HFRPSRVDQW&20HVWGpYHORSSpHQXWLOLVDQWQRWUHDSSURFKHjEDVHGHPRGqOHVYRLU&KDSLWUH
/HV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GX &'6 VRQW GRQF PRGpOLVpV j O¶DLGH GX IRUPDOLVPH ,&2 HW

&KDLUH&(6(&KWWSZHEVLWHVLVDHIUFHVHFFKDLUDXPDL
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ

UHVSHFWHQWOH VWDQGDUG$5,1&$((&7RXV OHVPRGqOHVVRQWH[pFXWpVj O¶DLGHGH O¶RXWLO
3HW6KRSTXLV¶H[pFXWHVXUXQHPDFKLQHYLUWXHOOH-DYD
/H FRPSRVDQW 021 HVW LPSODQWp HQ ODQJDJH & DILQ GH OH GLYHUVLILHU DX PD[LPXP YLVjYLV GX
FRPSRVDQW&20HWGHSRXYRLUFRXYULUOHVIDXWHVTXLSHXYHQWDIIHFWHUOHVXSSRUWG¶H[pFXWLRQGHVPRGqOHV
,&2O¶RXWLO3HW6KRSHWODPDFKLQHYLUWXHOOH-DYD
/DFRPPXQLFDWLRQHQWUHOHVFRPSRVDQWV&20HW021HVWJDUDQWLHSDUGHX[FDQDX[GHFRPPXQLFDWLRQ
OHSUHPLHUXWLOLVDQWOHPRGHGHFRPPXQLFDWLRQTXHXLQJHWOHVHFRQGXWLOLVDQWOHPRGHGHFRPPXQLFDWLRQ
VDPSOLQJ7RXWHV OHV LQIRUPDWLRQVQpFHVVDLUHVDXFRPSRVDQW021SRXUHIIHFWXHU ODYpULILFDWLRQGHV
DVVHUWLRQVVRQWWUDQVPLVHVDXWUDYHUVGHFHVGHX[FDQDX[/HFDQDOGHFRPPXQLFDWLRQHQPRGHTXHXLQJ
HVWXWLOLVpSRXUWUDQVPHWWUHOHVpYpQHPHQWVWHOVTXHOHVpYpQHPHQWVHQYR\pVSDUOHVZLGJHWVjO¶8$HW
OHFDQDOGHFRPPXQLFDWLRQHQPRGHVDPSOLQJHVWXWLOLVpSRXUWUDQVPHWWUHGHVYDOHXUVGHYDULDEOHVWHOOHV
TXHOHVSDUDPqWUHVFRQVWLWXDQWO¶pWDWG¶XQZLGJHW/HVVRQGHVSHUPHWWDQWGHWUDQVPHWWUHOHVLQIRUPDWLRQV
SURYHQDQW GX FRPSRVDQW &20 HW QpFHVVDLUHV DX FRPSRVDQW 021 SRXU HIIHFWXHU OH FRQWU{OH GHV
DVVHUWLRQVREVHUYHQWOHVPRGqOHV,&2HQXWLOLVDQWOHVIRQFWLRQQDOLWpVIRXUQLHVSDUO¶RXWLO3HW6KRSWHOTXH
ODSRVVLELOLWpG¶DFFpGHUjODYDOHXUG¶XQMHWRQDXWUDYHUVO¶DFFqVjO¶LQWHUSUqWHGHVPRGqOH,&2
͹Ǥ͵ 
/¶DSSURFKHSURSRVpHGDQVODWKqVHSHUPHWGHSUpYHQLUOHVGpIDLOODQFHVGHVV\VWqPHVLQWHUDFWLIV&HV
GpIDLOODQFHVSHXYHQWrWUHGXHVjWURLVW\SHVGHIDXWHVGLIIpUHQWHVx /HVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWx /HVIDXWHVPDWpULHOOHVHQRSpUDWLRQx /HVIDXWHVOLpHVjGHVSUREOqPHVG¶XWLOLVDELOLWp
3RXUYDOLGHUQRWUHDSSURFKHSDUUDSSRUWjODSUpYHQWLRQGHVGpIDLOODQFHVOLpHVjFHVWURLVW\SHVGH
IDXWHV QRXV SUpVHQWRQV GDQV FHWWH VHFWLRQ WURLV pEDXFKHV GLIIpUHQWHV SRXU OD YDOLGDWLRQ GH FHV WURLV
DVSHFWV 3UHPLqUHPHQW SRXU YDOLGHU QRWUH DSSURFKH j EDVH GH PRGqOHV SRXU OD SUpYHQWLRQ GHV
GpIDLOODQFHV GXHV DX[ IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW QRXV SUpVHQWRQV GHV PR\HQV G¶DQDO\VH
IRUPHOOHVXUOHVPRGqOHV,&2SHUPHWWDQWGHVXSSRUWHUOHVDFWLYLWpVGHYpULILFDWLRQHWGHYDOLGDWLRQGX
ORJLFLHO'HX[LqPHPHQWSRXUYDOLGHUQRWUHDSSURFKHSRXUODSUpYHQWLRQGHVGpIDLOODQFHVGXHVDX[IDXWHV
QDWXUHOOHV HQ RSpUDWLRQ DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV QRXV SUpVHQWRQV XQH pEDXFKH
G¶DSSURFKHSRXUHIIHFWXHUXQHFDPSDJQHG¶LQMHFWLRQGHIDXWHVDILQGHYDOLGHUOHVPpFDQLVPHVG¶LQMHFWLRQ
GH IDXWHV 7URLVLqPHPHQW SRXU YDOLGHU QRV GHX[ FRQWULEXWLRQV SDU UDSSRUW j OD SUpYHQWLRQ GHV
GpIDLOODQFHV OLpHV DX[ SUREOqPHV G¶XWLOLVDELOLWp QRXV SUpVHQWRQV XQH DSSURFKH SRXU YpULILHU TXH OHV
PpFDQLVPHVPLVHQSODFHQ¶DIIHFWHQWSDVO¶XWLOLVDELOLWpGXV\VWqPH
°
͹Ǥ͵ǤͳǤͳ 
±±±
/HFKRL[GHODQRWDWLRQ,&2SRXUODGHVFULSWLRQFRPSRUWHPHQWDOHGHVV\VWqPHVLQWHUDFWLIVDpWpHQ
SDUWLH PRWLYp SDU OH IDLW TXH FHOOHFL SHUPHWWH GH SUDWLTXHU GHV DQDO\VHV IRUPHOOHV VXU OHVPRGqOHV
SHUPHWWDQWGHVHUYLUOHVDFWLYLWpVGHYpULILFDWLRQHWGHYDOLGDWLRQGXORJLFLHO&HVGHX[DFWLYLWpVVRQWHQ
HIIHWIRQGDPHQWDOHVSRXUOHGpYHORSSHPHQWG¶XQORJLFLHO]pURGpIDXWFDUHOOHVSHUPHWWHQWGHFRQILUPHU
TXHOHV\VWqPHGpYHORSSpUHVSHFWHOHVH[LJHQFHVVSpFLILpHVHWTX¶LOSHUPHWGHIRXUQLUOHVHUYLFHGpVLUp
1RXVQHWUDLWRQVSDVFHVGHX[DFWLYLWpVGDQVFHGRFXPHQWFDUHOOHVV¶LQWqJUHQWGDQVXQSURFHVVXVGH
GpYHORSSHPHQWFRPSOHWFHTXLHVWKRUVGXSpULPqWUHGHFHWWHWKqVH&HSHQGDQWFHVGHX[DFWLYLWpVVRQW
FRQVLGpUpHVORUVTXHO¶RQDSSOLTXHGHVSURFHVVXVWHOVTXHFHOXLUHFRPPDQGpODQRUPH'2&57&$
HW(852&$(DRXWHOVTXHFHOXLSURSRVpSDUOHVWUDYDX[GH0DUWLQLH3DODQTXHHW1DYDUUHHWDO
 TXL SHUPHW G¶LQWpJUHU OHV DVSHFWV VUHWp GH IRQFWLRQQHPHQW HW XWLOLVDELOLWp SRXU OHV V\VWqPHV
LQWHUDFWLIV
3DUWLH&RQWULEXWLRQV

/D QRWDWLRQ ,&2 SHUPHW G¶HIIHFWXHU GLIIpUHQWV W\SHV G¶DQDO\VH IRUPHOOH 3UHPLqUHPHQW OH IDLW
TX¶HOOHVRLWIRQGpHVXUOHVUpVHDX[GH3HWULLPSOLTXHTX¶HOOHUHQGHSRVVLEOHSOXVLHXUVW\SHVG¶DQDO\VHV
IRUPHOOHV VXU OD VWUXFWXUH GHV PRGqOHV DLQVL TXH VXU OHV JUDSKHV GH PDUTXDJH GHV UpVHDX[
'HX[LqPHPHQWODQRWDWLRQ,&2SHUPHWpJDOHPHQWG¶HIIHFWXHUGXPRGHOFKHFNLQJjWUDYHUVO¶XWLOLVDWLRQ
G¶XQRXWLOVSpFLDOLVp1RXVSUpVHQWRQVGDQVOHVVRXVVHFWLRQVVXLYDQWHVOHVGLIIpUHQWVPR\HQVG¶DQDO\VH
IRUPHOOHVXSSRUWpVSDUODQRWDWLRQ,&2DLQVLTXHGDQVTXHOOHPHVXUHLOVSHXYHQWVHUYLUOHVDFWLYLWpVGH
YpULILFDWLRQHWGHYDOLGDWLRQGXORJLFLHO
,OHVW LPSRUWDQWGHQRWHUTXHODYpULILFDWLRQHW ODYDOLGDWLRQVpSDUpHGHFKDTXHPRGqOHQ¶HVWSDV
VXIILVDQWH HW TX¶LO HVW QpFHVVDLUH G¶pWXGLHU OHV SURSULpWp G¶RIIUHV HW GH GHPDQGHV HQWUH OHV GLIIpUHQWV
PRGqOHV DILQ GH V¶DVVXUHUGH OD FRKpUHQFH HQWUH WRXV OHVPRGqOHV SHUPHWWDQW GH G¶pFULUH OH V\VWqPH
LQWHUDFWLIFRPSOHW&HFLSHXWrWUHHIIHFWXpHQXWLOLVDQWODVSpFLILFDWLRQIRUPHOOHGHVDSSHOVGHPpWKRGHV
GDQVODQRWDWLRQ,&2/DVSpFLILFDWLRQIRUPHOOHGHVpYpQHPHQWVUHVWHHQFRUHjpWXGLHU
͹Ǥ͵ǤͳǤʹ ±Ǧ°
8QHSUHPLqUHVRUWHG¶DQDO\VHIRUPHOOHSRXYDQWrWUHSUDWLTXpHDYHFODQRWDWLRQ,&2FRUUHVSRQGDX[
DQDO\VHVTXLSHXYHQWrWUHHIIHFWXpHVVXUOHVUpVHDX[GH3HWULVRXVMDFHQWVDX[PRGqOHV,&2(OOHVSHXYHQW
rWUHGHVDQDO\VHVVXUODVWUXFWXUHGHVPRGqOHVRXELHQHQFRUHVXUOHVJUDSKHVGHPDUTXDJH
&HVDQDO\VHVSHUPHWWHQWGHYpULILHUXQFHUWDLQQRPEUHGHSURSULpWpVVXUOHVPRGqOHV$ILQG¶LOOXVWUHU
ODPDQLqUHGRQWFHVDQDO\VHVSHXYHQWrWUHXWLOLVpHVSRXUYpULILHUOHVSURSULpWpVVXUOHVPRGqOHV,&2QRXV
SUpVHQWRQVFLGHVVRXVXQH[HPSOHG¶DQDO\VHGHVLQYDULDQWVGHSODFHHWGHWUDQVLWLRQVVXUOHPRGqOHGX
FRQWU{OHXUGHGLDORJXHGHO¶DSSOLFDWLRQ©OHVVDLVRQVªTXLQRXVSHUPHWWHQWGHYpULILHUTX¶XQHDFWLRQ
VHUDWRXMRXUVGLVSRQLEOHSRXUO¶XWLOLVDWHXUHWTXHOHPDUTXDJHGHFHPRGqOHFRUUHVSRQGUDWRXMRXUVjXQ
pWDWFRUUHFWGHO¶DSSOLFDWLRQ
([HPSOHG¶DQDO\VHVXUODVWUXFWXUHGHVPRGqOHVDQDO\VHGHVLQYDULDQWVGHSODFHVHWGHWUDQVLWLRQV
/¶DQDO\VH GHV LQYDULDQWV GH SODFHV 3LQYDULDQW SHUPHW GH YpULILHU TX¶XQ HQVHPEOH GH SODFHV
FRQWLHQGUDWRXMRXUVXQMHWRQF¶HVWjGLUHTX¶DXFXQMHWRQQHVHUDSHUGXORUVGXSDVVDJHGDQVFHVSODFHV
&RQFUqWHPHQW FHOD VLJQLILH TXH TXHO TXH VRLW O¶pWDW GX UpVHDX FHV SODFHV QH SHUGURQW MDPDLV OHXU
UHVVRXUFHF¶HVWjGLUHTXHOHQRPEUHGHMHWRQLQLWLDOGDQVFHJURXSHGHSODFHUHVWHUDLQFKDQJp
/¶DQDO\VHGHVLQYDULDQWVGHWUDQVLWLRQV7LQYDULDQWSHUPHWGHYpULILHUODYLYDFLWpGHVWUDQVLWLRQV
8QH WUDQVLWLRQYLYDQWHVHUD WRXMRXUV IUDQFKLVVDEOHjXQPRPHQWGRQQpTXHOTXHVRLW O¶pWDW LQLWLDOGX
UpVHDX &RQFUqWHPHQW FHWWH DQDO\VH SHUPHW GH YpULILHU TX¶XQ VHUYLFH VHUD WRXMRXUV GLVSRQLEOH SRXU
O¶XWLOLVDWHXU
3UHQRQVO¶H[HPSOHGXFRQWU{OHXUGHGLDORJXHGHO¶DSSOLFDWLRQ©OHVVDLVRQVª/HPRGqOH,&2GH
FHFRPSRVDQWHVWUDSSHOpHQ)LJXUH/HUpVXOWDWGHO¶DQDO\VHGHVLQYDULDQWVVXUOHUpVHDXGH3HWUL
VRXVMDFHQWjFHPRGqOHHVWSUpVHQWpHQ)LJXUH1RXVSRXYRQVFRQVWDWHUTXHFHPRGqOHFRQWLHQWXQ
LQYDULDQWGHSODFHFRPSRVpGHVSODFHV^ VSULQJVXPPHUIDOOZLQWHU` DLQVLTX¶XQLQYDULDQWGHWUDQVLWLRQV
FRPSRVpGHVWUDQVLWLRQV^WWWW` 
/¶LQYDULDQWGHSODFHQRXVSHUPHWGHYpULILHUTXHOHQRPEUHGHMHWRQVSUpVHQWVSHQGDQWO¶pWDWLQLWLDO
GDQVO¶HQVHPEOHGHFHVTXDWUHSODFHVQHYDULHUDSDVORUVGHO¶H[pFXWLRQ6LQRXVFRQVLGpURQVO¶H[HPSOH
GHOD)LJXUHFRPPHpWDQWO¶pWDWLQLWLDOO¶LQYDULDQWGHSODFH^VSULQJVXPPHUIDOOZLQWHU` QRXV
SHUPHWGHJDUDQWLUTX¶XQMHWRQVHUDWRXMRXUVSUpVHQWGDQVO¶XQHGHFHVTXDWUHSODFHV3OXVFRQFUqWHPHQW
pWDQWGRQQpTXH O¶pWDWGXV\VWqPHHVW UHSUpVHQWpSDU ODSUpVHQFHG¶XQMHWRQGDQV O¶XQHGHFHVTXDWUH
SODFHVFHFLQRXVSHUPHWGHJDUDQWLUTXHO¶pWDWGXV\VWqPHVHUDWRXMRXUVPRGpOLVpFRUUHFWHPHQW
/¶LQYDULDQWGHWUDQVLWLRQQRXVSHUPHWGHYpULILHUTXHVLO¶XQGHVWUDQVLWLRQVGHFHJURXSHPHQWHVW
IUDQFKLVVDEOH SHQGDQW O¶pWDW LQLWLDO DORUV LO \ DXUD WRXMRXUV XQH WUDQVLWLRQ IUDQFKLVVDEOH SDUPL OHV
WUDQVLWLRQVGHFHJURXSHPHQW6LQRXVFRQVLGpURQVO¶H[HPSOHGHOD)LJXUHFRPPHpWDQWO¶pWDWLQLWLDO
O¶LQYDULDQWGHWUDQVLWLRQ^WWWW` QRXVSHUPHWGHJDUDQWLUTX¶LO\DXUDWRXMRXUVXQHGHFHVTXDWUH
WUDQVLWLRQVTXLVHUDIUDQFKLVVDEOH3OXVFRQFUqWHPHQWFHFLQRXVSHUPHWGHJDUDQWLUTX¶LO\DXUDWRXMRXUV
XQERXWRQDFWLISDUPLOHVTXDWUHERXWRQVDFFHVVLEOHVjO¶XWLOLVDWHXUYRLUVHFWLRQHWSDUH[WHQVLRQ
TX¶XQHDFWLRQVHUDWRXMRXUVGLVSRQLEOHjO¶XWLOLVDWHXU
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ


)LJXUH0RGqOH,&2GXFRQWU{OHXUGHGLDORJXHGHO¶DSSOLFDWLRQ© /HVTXDWUHVDLVRQVªHWOH

)LJXUH$QDO\VHGHVLQYDULDQWVVXUOHPRGqOH,&2GXFRQWU{OHXUGHGLDORJXHGHO¶DSSOLFDWLRQ© /HV
TXDWUHVDLVRQVª
$XWUHVDQDO\VHVVXUOHVUpVHDX[GH3HWULVRXVMDFHQWVDX[PRGqOHV,&2
&HWWHVHFWLRQD\DQWSRXUEXWG¶LOOXVWUHUHQTXRLOHVDQDO\VHVIRUPHOOHVSHXYHQWVHUYLUOHVDFWLYLWpV
GHYpULILFDWLRQHWYDOLGDWLRQQRXVQHSUpVHQWRQVSDVHQGpWDLOWRXWHVOHVDQDO\VHVSRXYDQWrWUHSUDWLTXpHV
VXUOHVPRGqOHV,&2$LQVLQRXVLQYLWRQVOHOHFWHXULQWpUHVVpSDUFHVFRQVLGpUDWLRQVjVHUpIpUHUDX[
WUDYDX[GH 3DODQTXH HW5pPL  HW GH 6LOYD HW DO &HV WUDYDX[ SUpVHQWHQW FRPPHQW OHV
DQDO\VHVVWUXFWXUHOOHVVXUOHVPRGqOHV&,2SHXYHQWSHUPHWWUHSDUH[HPSOHG¶LGHQWLILHUGHVLQWHUEORFDJHV
GHDGORFNVG¶DQDO\VHUODYLYDFLWpGHVPRGqOHVRXGHJDUDQWLUTXHO¶pWDWLQLWLDOG¶XQPRGqOHVHUDWRXMRXUV
DFFHVVLEOH
͹Ǥ͵ǤͳǤ͵ Ǧ°
/HVDQDO\VHVTXHQRXVYHQRQVGHSUpVHQWHUVRQWHIIHFWXpHVVXU OH UpVHDXGH3HWULVRXVMDFHQWDX
PRGqOH,&2&HSHQGDQWODQRWDWLRQ,&2HVWEHDXFRXSSOXVULFKHTX¶XQUpVHDXGH3HWULYRLUVHFWLRQ
&HFLVLJQLILHTXHOHVDQDO\VHVSUpFpGHQWHVVRQWSUDWLTXpHVVXUGHVPRGqOHVVLPSOLILpVSOXVDEVWUDLWV
TXHOHVPRGqOHV,&2&HEHVRLQG¶DEVWUDFWLRQLPSOLTXHXQHSHUWHGHGRQQpHV3DUH[HPSOHGDQVOHFDV
GHFHVDQDO\VHVOHVMHWRQVVRQWGHVHQWLWpVVLPSOHVHWQHSHXYHQWSDVFRQWHQLUGHVREMHWVFRPPHF¶HVWOH
FDVGDQVODQRWDWLRQ,&2
3RXUSDOLHUjFHWWHSHUWHG¶LQIRUPDWLRQOHVWUDYDX[GH%UDW0DUWLQLHHW3DODQTXHSURSRVHQW
GH IDLUH GXPRGHOFKHFNLQJ VXU OHVPRGqOHV ,&2DX WUDYHUV O¶XWLOLVDWLRQ GH O¶RXWLO -DYD3DWK)LQGHU
/¶XWLOLVDWLRQ GH FHW RXWLO VXSSRUWH OD YpULILFDWLRQ HW OD YDOLGDWLRQ GHV PRGqOHV ,&2 HQ pWHQGDQW OHV
DQDO\VHVSRVVLEOHVVXUOHVPRGqOHVHWQRWDPPHQWODYpULILFDWLRQG¶DVVHUWLRQVODYpULILFDWLRQGHSURSULpWpV
GpILQLHVHQORJLTXHWHPSRUHOOHVRXGHGpWHFWHUGHVGHDGGORFNV
±±
$ILQGHGpWHUPLQHUOHQLYHDXGHVUHWpGHIRQFWLRQQHPHQWGXV\VWqPHWROpUDQWDX[IDXWHV LOHVW
IRQGDPHQWDOGHYDOLGHUOHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHVPLVHQ°XYUH3OXVFRQFUqWHPHQWLOHVW
HVVHQWLHOGHV¶DVVXUHUGHGHX[SRLQWVx 4X¶LOVQHFRPSRUWHQWSDVGHIDXWHVGHFRQFHSWLRQHWOHGpYHORSSHPHQWx 4XH OHXU PLVH HQ °XYUH FRXYUH XQ QRPEUH G¶HUUHXU VXIILVDQW UHODWLYHPHQW DX PRGqOH GH IDXWHV
FRQVLGpUp

-DYD3DWK)LQGHUKWWSEDEHOILVKDUFQDVDJRYWUDFMSIDXPDL
3DUWLH&RQWULEXWLRQV

'DQVQRWUHFDVOHSUHPLHUFDVHVWFRXYHUWSDUODVLPSOLFLWpGHVDVVHUWLRQVjFRQWU{OHUHWGRQFSDU
FRQVpTXHQWSDUODVLPSOLFLWpGHVFRQWU{OHXUVG¶DVVHUWLRQV&HOOHFLLPSOLTXHXQHWUqVIDLEOHSUREDELOLWp
GH IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW HW OHV FRQWU{OHXUV G¶DVVHUWLRQV SHXYHQW GRQF rWUH FRQVLGpUpV
FRPPHGHVORJLFLHOV]pURGpIDXW
/DFRXYHUWXUHGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHVpTXLYDXWGDQVQRWUHFDVjODFRXYHUWXUHGH
GpWHFWLRQGHVFRQWU{OHXUVG¶DVVHUWLRQV&HOOHFLHVWJpQpUDOHPHQWGpWHUPLQpHGHPDQLqUHH[SpULPHQWDOH
j WUDYHUV XQH FDPSDJQH G¶LQMHFWLRQ GH IDXWHV $UODW HW DO 8QH WHOOH FDPSDJQH UpFODPH GHV
PR\HQVLPSRUWDQWVTXLQ¶RQWSXrWUHPLVHQ°XYUHGDQVOHFDGUHGHVWUDYDX[TXHQRXVSUpVHQWRQV1RXV
SUpVHQWRQV FHSHQGDQW OHV SULQFLSHV JpQpULTXHV G¶XQH WHOOH DSSURFKH HW GDQV TXHOOH PHVXUH FHOOHFL
SRXUUDLWrWUHDSSOLTXpHjQRVWUDYDX[
͹Ǥ͵ǤʹǤͳ 
±±±±ǯ
/¶LQMHFWLRQGHIDXWHV%DUERVDHWDOHVWXQHWHFKQLTXHFOHISRXUO¶pYDOXDWLRQGHODVUHWpGH
IRQFWLRQQHPHQWGHVV\VWqPHV&HOOHFLHVWJpQpUDOHPHQWSUDWLTXpHGXUDQWOHVSKDVHVGHYpULILFDWLRQGX
V\VWqPHPDLVSHXWrWUHHQYLVDJpHGqVODSKDVHGHFRQFHSWLRQFRPPHPRQWUpSDUOHVWUDYDX[GH3LQWDUG
HWDO
/¶LQMHFWLRQGHIDXWHVDORQJWHPSVpWppWXGLpHHWDpWpDSSOLTXpHDYHFVXFFqVVXUGLIIpUHQWVV\VWqPHV
,OH[LVWHGLIIpUHQWVW\SHVG¶LQMHFWLRQGHIDXWHVTXLSHXYHQWrWUHFODVVLILpVHQIRQFWLRQGHOHXUFLEOH&HV
GLIIpUHQWV W\SHV G¶LQMHFWLRQ GH IDXWHV LOOXVWUpV HQ)LJXUH SHXYHQW rWUH FODVVpV HQ GHX[ JUDQGHV
FDWpJRULHVx /¶LQMHFWLRQGHIDXWHVSK\VLTXHVSHXWrWUHHIIHFWXpHHQLQMHFWDQWGHVIDXWHVPDWpULHOOHVGDQVOHV\VWqPH
+DUGZDUH ,PSOHPHQWHQG )DXOW ,QMHFWLRQ  +,), HQ VLPXODQW FHV IDXWHV GH PDQLqUH ORJLFLHOOH
6RIWZDUH,PSOHPHQWHG)DXOW,QMHFWLRQ6:,),RXHQXWLOLVDQWGHVUDGLDWLRQVx /¶LQMHFWLRQGHIDXWHGDQVOHVPRGqOHV
/HVWHFKQLTXHVG¶LQMHFWLRQGHIDXWHVPDWpULHOOHVSDUUDGLDWLRQSHXYHQWrWUHHIIHFWXpHVSDUH[HPSOH
HQERPEDUGDQWOHV\VWqPHDYHFGHVLRQVORXUGVRXGHVLQWHUIpUHQFHVpOHFWURPDJQpWLTXHV&HVWHFKQLTXHV
VRQWSHXXWLOLVpHVjO¶KHXUHDFWXHOOHFDUHOOHVPDQTXHQWGHFRQWU{ODELOLWpHWQHSHXYHQWrWUHUpSpWpHVGH
PDQLqUHVLJQLILFDWLYH
/HVWHFKQLTXHVG¶LQMHFWLRQGHIDXWHV+,),FRUUHVSRQGHQWjGHO¶LQMHFWLRQGHIDXWHVDXQLYHDXGHV
FRPSRVDQWVPDWpULHOVGXV\VWqPHWHOVTXHOHVSRUWV$UODWHWDO
/HVWHFKQLTXHVG¶LQMHFWLRQGHIDXWHV6:,),VRQWDXMRXUG¶KXLWUqVUpSDQGXHVGXIDLWGHOHXUIDFLOLWp
GH GpSORLHPHQW (OOHV SHXYHQW rWUH XWLOLVpHV DYDQW TXH OH V\VWqPH QH VRLW GpSOR\p +DQ 6KLQ HW
5RVHQEHUJRXORUVTXHFHOXLFLHVWGpSOR\p%DUERVD6LOYDHW&XQKD
/HVWHFKQLTXHVG¶LQMHFWLRQGHIDXWHVGDQVOHVPRGqOHV6YHQQLQJVVRQ0RGHO,PSOHPHQWHG)DXOW
,QMHFWLRQIRU5REXVWQHVV$VVHVVPHQWVRQWXWLOLVpHVORUVTX¶LOQ¶\DSDVGHVROXWLRQSRXULQMHFWHU
GHV IDXWHV PDWpULHOOHV SDU H[HPSOH ORUVTXH OH ORJLFLHO Q¶HVW SDV HQFRUH GpSOR\p VXU XQ PDWpULHO
VSpFLILTXH&HVWHFKQLTXHVRQWpWpGpYHORSSpHVVXU6LPXOLQN6YHQQLQJVVRQ(ULNVVRQHWDOHW
VXU6&$'(9LQWHUHWDO

)LJXUH&ODVVLILFDWLRQGHVWHFKQLTXHVG
LQMHFWLRQGHIDXWHV /3LQWDUG
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ

͹Ǥ͵ǤʹǤʹ °
&RQVLGpUDQWODPLVHHQ°XYUHTXHQRXVDYRQVSURSRVpHSRXUQRWUHDSSURFKHYRLUVHFWLRQOD
YDOLGDWLRQ GHV PpFDQLVPHV GH WROpUDQFH DX[ IDXWHV SHXWrWUH IDLWH HQ LQMHFWDQW GHV IDXWHV GDQV OH
FRPSRVDQW&20GXV\VWqPHLQWHUDFWLIDXWRWHVWDEOH&HFRPSRVDQWpWDQWPLVHQ°XYUHSDUGHVPRGqOHV
,&2 LQWHUSUpWpV HQ WHPSV UpHO SDU O¶RXWLO 3HW6KRS LO HVW DORUV WRXW j IDLW HQYLVDJHDEOH GH IDLUH XQH
FDPSDJQHG¶LQMHFWLRQGHIDXWHVGDQVOHVPRGqOHV/HVWUDYDX[GH6YHQQLQJVVRQ(ULNVVRQHWDO
SURSRVHQWGHVLPXOHUOHVIDXWHVPDWpULHOOHVHQPRGLILDQWOHVPRGqOHV6LPXOLQNGHPDQLqUH j UDMRXWHU
DUWLILFLHOOHPHQWXQFRPSRUWHPHQWSHUPHWWDQWG¶LQMHFWHUGHVIDXWHVGDQVOHV\VWqPH
&HJHQUHG¶LQMHFWLRQGHIDXWHVHVWWRXWjIDLWHQYLVDJHDEOHGDQVOHVPRGqOHV,&2HWDpWpSUDWLTXp
GDQVXQHPRLQGUHPHVXUHSDUOHVWUDYDX[GH$7DQNHX&KRLWDW&HSHQGDQWO¶LQMHFWLRQGHIDXWHV
GDQVOHVPRGqOHV,&2SHXWpJDOHPHQWrWUHHQYLVDJpHG¶XQHPDQLqUHGLIIpUHQWHHQXWLOLVDQWO¶LQWHUSUqWH
GHVPRGqOHV(QHIIHWFHOXLFLDDFFqVjWRXWHVOHVVSpFLILFLWpVGHVPRGqOHVWHOVTXHODYDOHXUGHVMHWRQV
HWSHXWOHVPRGLILHUGXUDQWO¶H[pFXWLRQGXV\VWqPH8QH[HPSOHG¶XQHWHOOHLQMHFWLRQGHIDXWHVVHUDLWOD
PRGLILFDWLRQGXPDUTXDJHG¶XQHSODFHVXSSUHVVLRQG¶XQMHWRQRXPRGLILFDWLRQGHO¶REMHWFRQWHQXGDQV
OHMHWRQ
3RXUSRXYRLUPHQHUjELHQXQHYpULWDEOHFDPSDJQHG¶LQMHFWLRQGHIDXWHVVXUOHVV\VWqPHVPRGpOLVpV
SDU,&2LOV¶DJLWGHGpILQLUWRXVOHVpOpPHQWVG¶XQPRGqOHSRXYDQWrWUHDIIHFWpVSDUXQHIDXWHPDWpULHOOH
HWGHGpWHUPLQHUGDQVTXHOOHPHVXUHOHXUPRGLILFDWLRQVXSSUHVVLRQRXDMRXWVHUDLWUHSUpVHQWDWLIG¶XQH
IDXWH PDWpULHOOH &H WUDYDLO VRUW GX SpULPqWUH GHV WUDYDX[ TXH QRXV SUpVHQWRQV PDLV VHUD j WHUPH
LQGLVSHQVDEOHSRXUYDOLGHUODPLVHHQ°XYUHGHQRWUHDSSURFKH
2ǯ±
͹Ǥ͵Ǥ͵Ǥͳ ǯ±
1RXVDYRQVSUpVHQWpXQHDSSURFKHjEDVHGHPRGqOHVSRXUXQHFRQFHSWLRQ]pURGpIDXWGHVV\VWqPHV
LQWHUDFWLIVDLQVLTX¶XQHDUFKLWHFWXUHORJLFLHOOHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV,OHVW
IRQGDPHQWDOGHV¶DVVXUHUTXHODPLVHHQ°XYUHGHFHWWHDSSURFKHQ¶DIIHFWHSDVOHQLYHDXG¶XWLOLVDELOLWp
GXV\VWqPHDILQGHJDUDQWLUTXHOHQLYHDXG¶XWLOLVDELOLWpGXV\VWqPHUHVWHVXIILVDPPHQWpOHYp
6HORQODQRUPH,&2O¶XWLOLVDELOLWpVHGpFRPSRVHHQWURLVIDFWHXUVYRLUVHFWLRQx /¶HIILFDFLWpHVWODFDSDFLWpjDWWHLQGUHOHEXWSUpYXx /¶HIILFLHQFHHVWODFDSDFLWpjDWWHLQGUHOHUpVXOWDWSUpYXDYHFXQHIIRUWHWXQWHPSVPLQLPDOx /DVDWLVIDFWLRQFRUUHVSRQGDXFRQIRUWHWDXUHVVHQWLGH O¶XWLOLVDWHXU ORUVGHVRQ LQWHUDFWLRQDYHF OH
V\VWqPH
'DQVOHGRPDLQHGHVV\VWqPHVLQWHUDFWLIVFULWLTXHVODVDWLVIDFWLRQQ¶HVWSDVFRQVLGpUpHFRPPHXQ
IDFWHXUHVVHQWLHOFDULOUHOqYHGXFRQIRUWGHVRSpUDWHXUVTXLHVWUHOpJXpDXVHFRQGSODQSDUUDSSRUWjOD
VpFXULWpLQQRFXLWp1RXVQHQRXVFRQFHQWURQVGRQFTXHVXUOHVIDFWHXUVHIILFDFLWpHWHIILFLHQFH
&RPPH O¶RQWPRQWUp OHV WUDYDX[ GH +L[ HW+DUWVRQ  O¶DQDO\VH GHV WkFKHV XWLOLVDWHXU HVW
DGDSWpH SRXU pYDOXHU O¶XWLOLVDELOLWp G¶XQ V\VWqPH 3DUWDQW GH FHWWH FRQVWDWDWLRQ OHV WUDYDX[ GH $
7DQNHX&KRLWDWSURSRVHQWGHV¶DSSX\HUVXUO¶DQDO\VHGHVWkFKHVXWLOLVDWHXUDXWUDYHUVO¶DQDO\VH
GHV PRGqOHV GH WkFKHV DILQ G¶H[SOLFLWHU O¶HIILFDFLWp HW O¶HIILFLHQFH GHV V\VWqPHV LQWHUDFWLIV 3OXV
SUpFLVpPHQWFHVWUDYDX[RQWLGHQWLILpODQRWDWLRQ+$067(56SRXU+XPDQFHQWHUHG$VVHVVPHQWDQG
0RGHOLQJWR6XSSRUW7DVN(QJLQHHULQJIRU5HVLOLHQW6\VWHPVFRPPHpWDQWSDUWLFXOLqUHPHQWDGDSWpH
GDQVFHFRQWH[WH&HWWHQRWDWLRQSUpVHQWHHQHIIHWGHVDYDQWDJHVTXHQHSRVVqGHQWSDVOHVDXWUHVQRWDWLRQV
SHUPHWWDQWGHPRGpOLVHUOHVWkFKHVXWLOLVDWHXU1RXVUHWLHQGURQVQRWDPPHQWVRQSRXYRLUG¶H[SUHVVLRQ
VD FDSDFLWp GH SDVVDJH j O¶pFKHOOH 0DUWLQLH 3DODQTXH HW :LQFNOHU  DLQVL TXH VD FDSDFLWp
G¶LQWpJUDWLRQDYHFOHVV\VWqPHVLQWHUDFWLIVPRGpOLVpVjO¶DLGHGHODQRWDWLRQ,&2%DUERQL/DGU\HWDO
1RXVpWHQGRQV LFLFHV WUDYDX[HQSURSRVDQWXQHDQDO\VHSOXVSRXVVpHGHVPRGqOHVGH WkFKHV
UHQGXHSRVVLEOHSDUOHVpYROXWLRQVTX¶DVXELODQRWDWLRQ+$067(56TXHQRXVXWLOLVRQV
/¶DQDO\VHGHO¶HIILFDFLWpSHXWrWUHHIIHFWXpHHQPHWWDQWHQFRUUHVSRQGDQFHOHVPRGqOHVGHWkFKHVHW
OHV\VWqPH%DUERQL/DGU\HWDO&HWWHPLVHHQFRUUHVSRQGDQFHSHUPHWHQHIIHWGHYpULILHUTXH
3DUWLH&RQWULEXWLRQV

WRXV OHV VHUYLFHV GHYDQW rWUH SURSRVpV SDU OH V\VWqPH UHSUpVHQWpV SDU OHV PRGqOHV GH WkFKHV VRQW
FRXYHUWVSDUOHVIRQFWLRQQDOLWpVGXV\VWqPH
/¶DQDO\VHGHO¶HIILFLHQFHSHXWrWUHHIIHFWXpHHQWHUPHVGHFDOFXOTXDQWLWDWLIGHODGLIILFXOWpG¶XQH
WkFKH(QHIIHWSRXUXQHPrPHWkFKHVLOHQRPEUHGHWkFKHVpOpPHQWDLUHVGHYDQWrWUHDFFRPSOLHVSDU
O¶XWLOLVDWHXUHVWSOXVLPSRUWDQWODFKDUJHGHWUDYDLOUpVXOWDQWHVHUDSOXVLPSRUWDQWHSRXUO¶XWLOLVDWHXUHW
GRQFO¶HIILFLHQFHVHUDDIIHFWpH/HVQRXYHOOHVFDSDFLWpVG¶H[SUHVVLRQGHODQRWDWLRQ+$067(56QRXV
SHUPHWWHQWGHUDIILQHUFHFDOFXOHQSHUPHWWDQWGHSUHQGUHHQFRPSWHHQSOXVGHVWkFKHVHIIHFWXpHVSDU
O¶XWLOLVDWHXU OHV LQIRUPDWLRQV TXH FHOXLFL D j UHWHQLU&HV LQIRUPDWLRQV RQW HQ HIIHW XQH LPSRUWDQFH
FDSLWDOHFDUHOOHVSHUPHWWHQWG¶DYRLUXQDSHUoXGHODFKDUJHFRJQLWLYHGHO¶XWLOLVDWHXU
,OHVW LPSRUWDQWGHQRWHUTX¶XQHDQDO\VHSOXVILQHVXUOHVWkFKHVSHXWrWUHUpDOLVpHHQSUHQDQWHQ
FRPSWHGHVPRGqOHVSOXVSUpFLVWHOVTXHOHPRGqOHGHSURFHVVHXUKXPDLQ&DUGHWDOQRXVQH
SUpVHQWRQVSDVFHWWHRSWLRQLFLFDUHOOHQHIDLWSDVSDUWLHGHQRVWUDYDX[
/¶DQDO\VH GHV WkFKHV VH IDLW SULQFLSDOHPHQW VXU GHX[ W\SHV G¶LQWHUDFWLRQV JpQpULTXHV HQWUH
O¶XWLOLVDWHXUHWOHV\VWqPHx /¶LQWHUDFWLRQHQVRUWLHTXLFRQVLVWHjODOHFWXUHGHGRQQpHVSDUO¶XWLOLVDWHXUx /¶LQWHUDFWLRQHQHQWUpHTXLFRQVLVWHjXQHDFWLRQGHO¶XWLOLVDWHXUVXUOHVSpULSKpULTXHVG¶HQWUpH
$ILQG¶H[SOLFLWHUO¶DSSURFKHTXHQRXVSURSRVRQVQRXVGpFULYRQVGDQVODVRXVVHFWLRQVXLYDQWHOHV
SULQFLSHVGHODQRWDWLRQ+$067(56SXLVQRXVLOOXVWURQVFHWWHDSSURFKHVXUXQH[HPSOHVLPSOH
͹Ǥ͵Ǥ͵Ǥʹ 
+$067(56  HVW XQH QRWDWLRQ JUDSKLTXH XWLOLVpH SRXU OD GHVFULSWLRQ GH PRGqOHV GH WkFKHV
G¶DSSOLFDWLRQVFRRSpUDWLYHVGHPDQLqUHVWUXFWXUpHTXLDpWpFUppHDXVHLQGHO¶pTXLSH,&6GHO¶,5,7
/HVPRGqOHVGHWkFKHVSHXYHQWrWUHVLPXOpVGHPDQLqUHjpWXGLHUOHVGLIIpUHQWVFKHPLQVG¶LQWHUDFWLRQV
SRVVLEOHV
/DQRWDWLRQV¶DSSXLHVXUTXDWUHW\SHVGHWkFKHVTXLSHXYHQWrWUHDIILQpVHQVRXVW\SHVGHWkFKHV
FRPPHSUpVHQWpGDQVOH7DEOHDX1RXVUHWURXYRQVx /HVWkFKHVDEVWUDLWHVVRQWGHVWkFKHVFRPSRVpHVGHVRXVWkFKHVSRXYDQWrWUHGHW\SHVGLIIpUHQWVx /HVWkFKHVV\VWqPHVUHSUpVHQWHQWOHVWkFKHVHIIHFWXpHVHQLQWHUQHSDUOHV\VWqPHx /HVWkFKHVXWLOLVDWHXUVFRUUHVSRQGHQWjGHVDFWLRQVHIIHFWXpHVSDUO¶XWLOLVDWHXULQGpSHQGDPPHQWGX
V\VWqPH,OSHXWV¶DJLUGHWkFKHVPRWULFHVFRJQLWLYHVRXSHUFHSWLYHVx /HVWkFKHVLQWHUDFWLYHVFRUUHVSRQGHQWjGHVDFWLRQVGHO¶XWLOLVDWHXUVXUOHV\VWqPHLQSXWjGHVDFWLRQV
GXV\VWqPHYHUVO¶XWLOLVDWHXURXWSXWRXDX[GHX[HQSDUDOOqOHLQSXWRXWSXW

7DEOHDXeOpPHQWVJUDSKLTXHVGHODQRWDWLRQ+$067(56

 /¶RXWLO +$067(56 DLQVL TX¶XQ PDQXHO G¶XWLOLVDWLRQ HW XQH GHVFULSWLRQ GH OD QRWDWLRQ VRQW GLVSRQLEOHV VXU
KWWSZZZLULWIUUHFKHUFKHV,&6VRIWZDUHVKDPVWHUVDXPDL
eTXLSH,&6GHO¶,5,7KWWSZZZLULWIUUHFKHUFKHV,&6DXPDL
&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ

/HV WkFKHV VRQW RUJDQLVpHV HQ XQH KLpUDUFKLH VWUXFWXUHOOH HW SHXYHQW rWUH UHOLpHV DX WUDYHUV
G¶RSpUDWHXUVWHPSRUHOVGpILQLVVDQWTXDOLWDWLYHPHQW OHVHQWUHODFHPHQWV ODVpTXHQFHRXOHFKRL[HQWUH
GHX[WkFKHV&HVRSpUDWHXUVVRQWSUpVHQWpVGDQVOH7DEOHDX
2SHUDWRUW\SH 6\PERO 'HVFULSWLRQ
(QDEOH 7!!77LVH[HFXWHGDIWHU7
&RQFXUUHQW 7___7 7DQG7DUHH[HFXWHGDWWKHVDPHWLPH
&KRLFH 7>@7 7LVH[HFXWHG257LVH[HFXWHG
'LVDEOH 7>!7([HFXWLRQRI7LQWHUUXSWVWKHH[HFXWLRQRI7
6XVSHQGUHVXPH 7_!7 ([HFXWLRQRI7LQWHUUXSWVWKHH[HFXWLRQRI77H[HFXWLRQLVUHVXPHGDIWHU7
2UGHU,QGHSHQGHQW7_ _77LVH[HFXWHGWKHQ7257LVH[HFXWHGWKHQ7
7DEOHDX2SpUDWHXUVWHPSRUHOVGHODQRWDWLRQ+$067(56
/DQRWDWLRQ+$067(56SHUPHWpJDOHPHQWGHUHSUpVHQWHUFRPPHQWFHUWDLQVREMHWVWHOVTXHGHV
GRQQpHVRXGHV LQIRUPDWLRQVVRQW OLpVjFHUWDLQHV WkFKHV/D)LJXUHPHWHQpYLGHQFHFRPPHQW
FHUWDLQVREMHWVSHXYHQWrWUHQpFHVVLWpVHQHQWUpH)LJXUHDG¶XQHWkFKHFRPPHQWLVSHXYHQWrWUH
JpQpUpHVRXPRGLILpHVSDUXQH WkFKH)LJXUHERX OHVGHX[VLPXOWDQpPHQW)LJXUHF/HV
IORWVG¶REMHWVSHXYHQWpJDOHPHQWrWUHUHSUpVHQWpVSDUGHVSRUWVG¶HQWUpHHWGHVRUWLHFRPPHSUpVHQWpHQ
)LJXUHG
D  E  F 
G 
)LJXUH5HODWLRQVHQWUHOHVWkFKHVHWOHVREMHWVGDQV+$067(56
$ILQ GH UHSUpVHQWHU OD FRPSOH[LWp GHV WkFKHV GH O¶XWLOLVDWHXU OD QRWDWLRQ +$067(56 SHUPHW
pJDOHPHQWGHUHSUpVHQWHUGHVLQIRUPDWLRQVDGGLWLRQQHOOHVWHOOHVTXHOHVFRQQDLVVDQFHVTXHO¶XWLOLVDWHXU
GRLWDYRLUSRXUHIIHFWXHUODWkFKHRXOHVSpULSKpULTXHVXWLOLVpVSRXUHIIHFWXHUODWkFKH&HVLQIRUPDWLRQV
VRQW UHSUpVHQWpHV HQ )LJXUH R QRXV SRXYRQV UHWURXYHU OHV FRQQDLVVDQFHV GpFODUDWLYHV
)LJXUHDTXLSHXYHQWrWUHDIILQpHVHQFRQQDLVVDQFHVVWUDWpJLTXHV)LJXUHERXGHVLWXDWLRQ
)LJXUHFOHVLQIRUPDWLRQV)LJXUHGHWOHVSpULSKpULTXHV)LJXUHH
D  E  F  G  H 
)LJXUH,QIRUPDWLRQVDGGLWLRQQHOOHVGDQVOHVPRGqOHVGHWkFKH+$067(56 
͹Ǥ͵Ǥ͵Ǥ͵ 
/D)LJXUHSUpVHQWHOHPRGqOHGHWkFKHFRUUHVSRQGDQWjO¶pGLWLRQG¶XQHYDOHXUVXUXQV\VWqPH
LQWHUDFWLI GH FRFNSLW G¶DYLRQ FLYLO/HV DFWLRQVSRXUPRGLILHU OD YDOHXU G¶XQ SDUDPqWUH WkFKH,QSXW
YDOXHVRQWjHIIHFWXHUGHPDQLqUHVpTXHQWLHOOHRSpUDWHXU!!
/D WkFKHFRPPHQFHSDU O¶DIILFKDJHGH ODYDOHXUGXSDUDPqWUHSDU OH V\VWqPHVXU O¶pFUDQWkFKH
'LVSOD\YDOXHHWSpULSKpULTXH6FUHHQ&HWDIILFKDJHHVWSHUoXSDUOHSLORWHWkFKH3HUFHLYHYDOXHTXL
DQDO\VHO¶LQIRUPDWLRQSHUoXHLQIRUPDWLRQ&XUUHQWYDOXH$SUqVDYRLUDQDO\VpFHWWH LQIRUPDWLRQOH
SLORWHGpFLGHGHFKDQJHUODYDOHXUGHFHSDUDPqWUHWkFKH'HFLGHWRFKDQJHYDOXHHQXQHQRXYHOOH
YDOHXUUHSUpVHQWpHSDU O¶LQIRUPDWLRQ1HZYDOXH$ILQGHSRXYRLUpGLWHU ODYDOHXUGHFHSDUDPqWUHOH
SLORWHGRLWHIIHFWXHUOHVWkFKHVVXLYDQWHV
3DUWLH&RQWULEXWLRQV

x /RFDOLVHU OHSpULSKpULTXHG¶HQWUpHWkFKH/RFDWH.&&8HWSpULSKpULTXH.&&8&HWWH WkFKHSHXWrWUH
GpFRPSRVpHHQSOXVLHXUVWkFKHVSHUPHWWDQWGHUHSUpVHQWHUOHIDLWTXHSLORWHGRLWWRXWG¶DERUGORFDOLVHU
OHSpULSKpULTXHG¶HQWUpHGHPDQLqUHYLVXHOOHRXWDFWLOHHWTX¶LOGRLWHQVXLWHO¶DWWHLQGUHSRXUSRXYRLU
O¶XWLOLVHUx 'pSODFHUOHFXUVHXUJUDSKLTXHVXUOHZLGJHWXWLOLVpSRXUPRGLILHUODYDOHXUGXSDUDPqWUHWkFKH0RYH
FXUVRUWRZLGJHW&HWWHWkFKHSHXWpJDOHPHQWrWUHDIILQpHHQWkFKHVGHSOXVEDVQLYHDXFDUOHSLORWH
GRLWXWLOLVHUOHSpULSKpULTXHG¶HQWUpHSRXUGpSODFHUOHFXUVHXUWRXWHQYpULILDQWODSRVLWLRQGXFXUVHXU
VXUO¶pFUDQMXVTX¶jDYRLUDWWHLQWOHZLGJHWFRQFHUQpx &OLTXHUVXUOHZLGJHWWkFKH&OLFNRQZLGJHW&HWWHWkFKHSHXWrWUHGpFRPSRVpHHQSOXVLHXUVWkFKHV
PRWULFHVHWSHUFHSWLYHVGHEDVQLYHDX
8QHIRLVFHVWkFKHVDFFRPSOLHVOHSLORWHSHXWpGLWHUODYDOHXUGXSDUDPqWUHWkFKHV7\SHYDOXHHW
,QSXWYDOXH&HVDFWLRQVHQWUDLQHQWXQHPLVHjMRXUGXV\VWqPHWkFKHV8SGDWHYDOXHHW'LVSOD\YDOXH
TXLDPqQHQWjODSHUFHSWLRQGHODQRXYHOOHYDOHXUGXSDUDPqWUHSDUO¶XWLOLVDWHXUTXLSHXWDORUVDQDO\VHU
FHWWHYDOHXUSRXUODYpULILHUWkFKHV3HUFHLYHYDOXHHW$QDO\VHWKDWYDOXHLV2.
$FWLRQ
7RWDO
QXPEHURI
WDVNV
1XPEHURI
LQSXW±RXWSXW
GHYLFHVWRXVH
1XPEHURI
LQIRUPDWLRQDQG
LWVXVH
1XPEHURIXVHUDQG
LQWHUDFWLYHWDVNV
&RPSXWHGWDVNV
GLIILFXOW\
,QSXW
YDOXH 
,QSXW
2XWSXWXVHG
WLPHV
XVHGWLPHV
FRJQLWLYH
SHUFHSWLYHPRWRU
LQWHUDFWLYHDEVWUDFW


7DEOHDXeYDOXDWLRQGHO¶XWLOLVDELOLWpHQV¶DSSX\DQWVXUOHVPRGqOHVGHWkFKHVSRXUO¶pGLWLRQG¶XQH
YDOHXU
/H 7DEOHDX SUpVHQWH OHV LQGLFDWHXUV GH O¶XWLOLVDELOLWp SRXU OH PRGqOH GH WkFKH SUpVHQWp HQ
)LJXUH&KDTXHFRORQQHGHFH WDEOHDXSUpVHQWHGLIIpUHQWHVDQDO\VHVGXPRGqOHGH WkFKHDILQGH
SHUPHWWUHG¶pYDOXHUODFRPSOH[LWpUHODWLYHGHODWkFKHDEVWUDLWH,QSXWYDOXHx /HQRPEUHWRWDOGHWkFKHVx /HQRPEUHGHSpULSKpULTXHVG¶HQWUpHHWGHVRUWLHDLQVLTXHOHQRPEUHGHIRLVTX¶LOVVRQWXWLOLVpVx /HQRPEUHG¶LQIRUPDWLRQVHWOHXUQRPEUHG¶XWLOLVDWLRQVx /HQRPEUHGHWkFKHVXWLOLVDWHXUx /DGLIILFXOWpUHODWLYHGHODWkFKH(OOHFRUUHVSRQGjODVRPPHGHVpOpPHQWVFRUUHVSRQGjODFKDUJHGH
WUDYDLOGHO¶XWLOLVDWHXUORUVTX¶LOHIIHFWXHFHWWHWkFKHQRPEUHG¶XWLOLVDWLRQGHVLQIRUPDWLRQVHWQRPEUH
GHWkFKHVXWLOLVDWHXUV1RXVDYRQVDSSOLTXpXQFRHIILFLHQWGHWURLVVXUOHVWkFKHVDEVWUDLWHVFDUHOOHV
SHXYHQWrWUHHQPR\HQQHGpFRPSRVpHVHQWURLVWkFKHVXWLOLVDWHXU
/H7DEOHDXQRXVSHUPHWGHGpGXLUHTXHODGLIILFXOWpUHODWLYHGHODWkFKH,QSXWYDOXHHVWGH
&HWWHYDOHXUQHIRXUQLWTX¶XQHpYDOXDWLRQTXDQWLWDWLYHVXU ODWDLOOHHW OHFRQWHQXGXPRGqOHGHWkFKH
&HWWH YDOHXU QH IRXUQLW DXFXQH LQGLFDWLRQ YDODEOH ORUVTX¶HOOH HVW XWLOLVpH VHXOH (Q HIIHW OH EXW GH
O¶DSSURFKHTXHQRXVSURSRVRQVQ¶HVWSDVG¶pYDOXHUGHPDQLqUHSUpFLVHO¶XWLOLVDELOLWpPDLVGHSHUPHWWUH
GHFRPSDUHUO¶XWLOLVDELOLWpGHGHX[V\VWqPHVDILQGHV¶DVVXUHUTXHOHVDSSURFKHVXWLOLVpHVSRXUDXJPHQWHU
ODVUHWpGHIRQFWLRQQHPHQWG¶XQV\VWqPHQ¶LPSDFWHQWSDVQpJDWLYHPHQWO¶XWLOLVDELOLWpGHFHOXLFL8Q
H[HPSOH GH O¶XWLOLVDWLRQ GH FHWWH DSSURFKH SRXU OD FRPSDUDLVRQ GH O¶XWLOLVDELOLWp GH TXDWUH V\VWqPHV
LQWHUDFWLIVDYHFGHVQLYHDX[GHVUHWpGHIRQFWLRQQHPHQWGLIIpUHQWVHVWGLVSRQLEOHGDQV)D\ROODVHWDO

,O HVW pJDOHPHQW LPSRUWDQW GH QRWHU TXH OD YDOHXU GRQQpH SRXUUDLW rWUH SOXV SUpFLVH VL QRXV
FRQVLGpULRQVODGpFRPSRVLWLRQGHVWkFKHVFRPSOH[HVWHOOHVTXHODORFDOLVDWLRQGXSpULSKpULTXHG¶HQWUpH
HQXWLOLVDQWOHVFRQQDLVVDQFHVGXGRPDLQHGHODFRJQLWLRQHWGHODSV\FKRORJLHWHOOHVTXHFHOOHVIRXUQLHV
SDUOHPRGqOHGXSURFHVVHXUKXPDLQ&DUG1HZHOOHW0RUDQ

&KDSLWUH0LVHHQ°XYUHHWYDOLGDWLRQ


)LJXUH0RGqOHGHWkFKHFRUUHVSRQGDQWjO¶pGLWLRQG¶XQHYDOHXU
3DUWLH&RQWULEXWLRQV

͹ǤͶ 
&HFKDSLWUHDWRXWG¶DERUGSUpVHQWpO¶RXWLO3HW6KRSGRQWQRXVSURSRVRQVO¶XWLOLVDWLRQSRXUODPLVH
HQ°XYUHGHO¶DSSURFKH]pURGpIDXW&HWRXWLOSHUPHWO¶pGLWLRQGHPRGqOHV,&2OHXUH[pFXWLRQHQWHPSV
UpHODLQVLTXHOHXUDQDO\VH
1RXV DYRQV HQVXLWH SUpVHQWp XQPR\HQ SRXU ODPLVH HQ°XYUH GH QRWUH DUFKLWHFWXUH ORJLFLHOOH
WROpUDQWH DX[ IDXWHV &HWWH PLVH HQ °XYUH V¶DSSXLH VXU O¶XWLOLVDWLRQ G¶$5,66,0 XQ VLPXODWHXU GH
V\VWqPH G¶H[SORLWDWLRQ DYLRQLTXH SHUPHWWDQW O¶LVRODWLRQ GHV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GH
O¶DUFKLWHFWXUHWROpUDQWHDX[IDXWHVDILQGHJDUDQWLUO¶LVRODWLRQGHFHVFRPSRVDQWV
(QILQQRXVDYRQVSUpVHQWGHVSLVWHVSRXUHIIHFWXHUODYDOLGDWLRQGHQRWUHDSSURFKH3UHPLqUHPHQW
QRXVDYRQVSUpVHQWpGHVSLVWHVSRXUO¶DQDO\VHODYDOLGDWLRQHWODYpULILFDWLRQGHVPRGqOHV,&2&HOOHV
FL VRQW j pWXGLHU HW LQGLVSHQVDEOHV ORUVTXH O¶RQ DSSOLTXH XQ SURFHVVXV GH GpYHORSSHPHQW FRPSOHW
'HX[LqPHPHQWQRXVDYRQVSUpVHQWpXQHSLVWHSRXUHIIHFWXHUXQHFDPSDJQHG¶LQMHFWLRQGHIDXWHVVXUOHV
PRGqOHV,&2DILQGHYDOLGHUOHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHVPLVHQ°XYUH7URLVLqPHPHQWQRXV
DYRQVSUpVHQWpXQHDSSURFKHV¶DSSX\DQWVXUOHVPRGqOHVGHWkFKHVSRXUFRPSDUHUO¶XWLOLVDELOLWpGHGHX[
V\VWqPHVHWpYDOXHUDLQVLO¶LPSDFWGHO¶XWLOLVDWLRQGHQRWUHDSSURFKHVXUO¶XWLOLVDELOLWpGXV\VWqPH&HWWH
DSSURFKHSHUPHWGHYpULILHUTXHOHVPRGLILFDWLRQVPLVHVHQSODFHSRXUDXJPHQWHUOHQLYHDXGHVUHWpGH
IRQFWLRQQHPHQWQ¶LPSDFWHQWSDVO¶XWLOLVDELOLWpGXV\VWqPH(OOHSHUPHWGRQFGHYDOLGHUQRWUHDSSURFKH
SDUUDSSRUWjO¶XWLOLVDELOLWpGXV\VWqPH

  
͵Ǥ  _  ǯ 
2

&RQWHQXGHODSDUWLH
&HWWHWURLVLqPHSDUWLHSUpVHQWHODYDOLGDWLRQGHODIDLVDELOLWpGHQRWUHDSSURFKH&HOOHFLHVW
HIIHFWXpHjWUDYHUVO¶DSSOLFDWLRQGHQRVWUDYDX[jXQHpWXGHGHFDVUpDOLVWHLVVXHGXPLOLHXGH
O¶DYLRQLTXH XQ V\VWqPH LQWHUDFWLI LQVSLUp GX )OLJKW&RQWURO8QLW OH V\VWqPH SHUPHWWDQW GH
FRPPDQGHUHWFRQWU{OHUOHSLORWHDXWRPDWLTXHGHO¶DYLRQHWVHVGLIIpUHQWVSDUDPqWUHV
/H&KDSLWUHHVWFRQVDFUpjODSUpVHQWDWLRQGHO¶pWXGHGHFDV,OSUpVHQWHDLQVLOHV\VWqPH
GHFRPPDQGHHWFRQWU{OH)OLJKW&RQWURO8QLW)&8DLQVLTXHO¶DSSOLFDWLRQLQWHUDFWLYHDSSHOpH
)&86TXHQRXVDYRQVFUppHHQQRXVLQVSLUDQWGHFHOXLFL
/H &KDSLWUH SUpVHQWH OD PLVH HQ °XYUH GH O¶DSSURFKH j EDVH GH PRGqOHV SRXU OD
FRQFHSWLRQ HW OH GpYHORSSHPHQW ]pURGpIDXW GH FHWWH pWXGH GH FDV ,O SUpVHQWH DLQVL OD
PRGpOLVDWLRQGHVGLIIpUHQWVFRPSRVDQWVGHQRWUHDSSOLFDWLRQ)&86JUkFHjODQRWDWLRQ,&2
/H&KDSLWUHSUpVHQWHODPLVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVj
FHWWH pWXGH GH FDV ,O LQVWDQFLH DLQVL O¶DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV VXU QRWUH
DSSOLFDWLRQ )&86 JUkFH j OD FUpDWLRQ G¶XQ FRPSRVDQW HIIHFWXDQW OH FRQWU{OH GH FHUWDLQHV
DVVHUWLRQVHWjO¶LPSODQWDWLRQGHO¶DSSOLFDWLRQWROpUDQWHDX[IDXWHVVXUXQVLPXODWHXUGHV\VWqPH
G¶H[SORLWDWLRQDYLRQLTXH
6RPPDLUH
3UpVHQWDWLRQGHO¶pWXGHGHFDV
2EMHFWLIVHWPLVHHQJDUGH
/H)OLJKW&RQWURO8QLW)&8
/H)&86XQHDSSOLFDWLRQLQWHUDFWLYHLQVSLUpHGX)&8
)RQFWLRQQHPHQWGHO¶DSSOLFDWLRQ)&86
6\QWKqVH
0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV
$UFKLWHFWXUHORJLFLHOOHGHPRGpOLVDWLRQGHO¶pWXGHGHFDV
0RGpOLVDWLRQGHVGLIIpUHQWVFRPSRVDQWVGX)&86
0LVHHQ°XYUHGHO¶DSSURFKH
6\QWKqVH
0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV
'pILQLWLRQHWDQDO\VHGXV\VWqPH
,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFH
,GHQWLILFDWLRQHWIRUPDOLVDWLRQGHVDVVHUWLRQVHWGHOHXUVFRQWU{OHXUV
0LVHHQ°XYUHGHO¶DUFKLWHFWXUHDXWRWHVWDEOH
6\QWKqVH


  
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
6RPPDLUH
2EMHFWLIVHWPLVHHQJDUGH
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)&8
/H)&86XQHDSSOLFDWLRQLQWHUDFWLYHLQVSLUpHGX)&8
)RQFWLRQQHPHQWGHO¶DSSOLFDWLRQ)&86
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6\QWKqVH

'DQV FHWWH WURLVLqPH SDUWLH QRXV FKHUFKRQV j YDOLGHU OD IDLVDELOLWp GH QRWUH DSSURFKH VXU XQH
DSSOLFDWLRQFULWLTXHGHWDLOOHUpHOOHGDQVXQFRQWH[WHRSpUDWLRQQHOYDOLGH&HFKDSLWUHSUpVHQWHO¶pWXGHGH
FDVVXUODTXHOOHQRXVQRXVVRPPHVDSSX\pVDILQG¶DFFRPSOLUFHWREMHFWLI&HWWHpWXGHGHFDVHVWXQH
DSSOLFDWLRQLQWHUDFWLYHDSSHOpH)&86TXHQRXVFRQVLGpURQVHQUHPSODFHPHQWGXV\VWqPHGHFRPPDQGH
HWFRQWU{OH)OLJKW&RQWURO8QLW)&8'DQVFHFRQWH[WHFHWWHDSSOLFDWLRQHVWXQHDSSOLFDWLRQFULWLTXH
VXU ODTXHOOH QRXV SRXYRQV PHWWUH HQ °XYUH QRWUH DSSURFKH j EDVH GHPRGqOH HW QRWUH DUFKLWHFWXUH
ORJLFLHOOH
/DSUHPLqUHVHFWLRQGpILQLWOHVREMHFWLIVUHFKHUFKpVGDQVO¶DSSOLFDWLRQGHQRWUHDSSURFKHjXQHpWXGH
GHFDV&HVREMHFWLIVSHUPHWWHQWGHGpILQLUOHVFULWqUHVTXHGRLWUHPSOLUO¶pWXGHGHFDVFKRLVLHHWQRXV
DPqQHQWjFKRLVLUOH)&86
/DGHX[LqPHVHFWLRQSUpVHQWHOH)OLJKW&RQWURO8QLW)&8GHO¶$DLQVLTXHVDVLWXDWLRQGDQVOH
FRFNSLW&¶HVWGHFHV\VWqPHTXHQRXVQRXVVRPPHVLQVSLUpVSRXUFUpHUQRWUHDSSOLFDWLRQ)&86
/D WURLVLqPH VHFWLRQ SUpVHQWH OH )&86 SRXU )OLJKW &RQWURO 8QLW 6RIWZDUH XQH DSSOLFDWLRQ
LQWHUDFWLYHTXHQRXVDYRQVFRQVWUXLWHjSDUWLUGX)&8
(QILQODTXDWULqPHVHFWLRQSUpVHQWHHQGpWDLOOHIRQFWLRQQHPHQWGX)&86
ͺǤͳ 
'DQV FHWWH WURLVLqPH SDUWLH QRXV FKHUFKRQV j YDOLGHU OD IDLVDELOLWp GH QRWUH DSSURFKH VXU XQH
DSSOLFDWLRQFULWLTXHGHWDLOOHUpHOOHGDQVXQFRQWH[WHRSpUDWLRQQHOYDOLGH$ILQG¶DFFRPSOLUFHWREMHFWLI
O¶pWXGHGHFDVFKRLVLHGRLWUpSRQGUHjSOXVLHXUVFULWqUHVx $YRLUXQFRQWH[WHRSpUDWLRQQHOYDOLGHHQUHSUpVHQWDQWXQV\VWqPHGHFRPPDQGHHWFRQWU{OHFULWLTXHx 5HSUpVHQWHU OHVSHUVSHFWLYHVG¶pYROXWLRQGXFRFNSLW HQ UHSUpVHQWDQW OHGpVLUGH UHPSODFHPHQWGHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OHVSK\VLTXHVSDUGHVV\VWqPHVLQWHUDFWLIVx 5HSUpVHQWHUO¶HQVHPEOHGHVIORWVGHFRQWU{OHHWG¶DIILFKDJHTXLH[LVWHQWGDQVOHVV\VWqPHVLQWHUDFWLIV
UHVSHFWDQWOHVWDQGDUG$5,1&x 5HSUpVHQWHUO¶HQVHPEOHGHVW\SHVGHZLGJHWVXWLOLVpVGDQVOHVFRFNSLWVjO¶KHXUHDFWXHOOH
&HSHQGDQWQRXVQ¶DYRQVSDVSRXUREMHFWLIGHMXVWLILHUO¶XWLOLVDELOLWpQLOHGHVLJQGHO¶DSSOLFDWLRQ
TXHQRXVDYRQVFKRLVLV(QHIIHWQRXVUDSSHORQVTXHOHGHVLJQHWO¶HUJRQRPLHGHVLQWHUIDFHVVRQWKRUV
GXSpULPqWUHGHQRWUHpWXGH
(QILQQRXVUDSSHORQVTXHQRXVQHWUDLWRQVSDVLFLGHODYDOLGDWLRQGHQRWUHDSSURFKHHQWHUPHVGH
YpULILFDWLRQHWYDOLGDWLRQGHODPRGpOLVDWLRQGXV\VWqPHGHYDOLGDWLRQGHFRXYHUWXUHGHVPpFDQLVPHVGH
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

WROpUDQFHDX[IDXWHVRXGHYDOLGDWLRQSDUUDSSRUWDX[IDXWHVDIIHFWDQWO¶XWLOLVDELOLWpGXV\VWqPH'HVSLVWHV
SRXUODYDOLGDWLRQGHQRWUHDSSURFKHSDUUDSSRUWjFHVWURLVSRLQWVVRQWSUpVHQWpHVHQVHFWLRQ
ͺǤʹ 	ȋ	Ȍ
/H)OLJKW&RQWURO8QLWRX)&8HVWOHV\VWqPHGHFRPPDQGHHWFRQWU{OHTXLSHUPHWGHFRQILJXUHU
OHVpFUDQVGHSLORWDJH3)'HWGHQDYLJDWLRQ1'DLQVLTXHGHSDUDPpWUHUOHSLORWHDXWRPDWLTXH/H
)&8HVWVLWXpjO¶DYDQWGXFRFNSLWDXGHVVXVGHVpFUDQVGRQWLOSHUPHWOHFRQWU{OH3)'HW1'YRLU
)LJXUH

)LJXUH3RVLWLRQGX)OLJKW&RQWURO8QLWGDQVO¶HQYLURQQHPHQWGXFRFNSLWGHO¶$ 
/D)LJXUHSUpVHQWHHQGpWDLOOH)&8&HOXLFLHVWXQSDQQHDXGHFRPPDQGHSK\VLTXHFRPSRVp
GHSOXVLHXUVERXWRQVSRXVVRLUGHFRPPXWDWHXUVURWDWLIVHWG¶DIILFKDJHVpOHFWURQLTXHV,OHVWFRQVWLWXpGH
GHX[W\SHVGHSDQQHDX[GHFRPPDQGHx /HV(),6&RQWURO3DQHO SRXU(OHFWURQLF)OLJKW,QIRUPDWLRQ6\VWHPSHUPHWWHQWGHFRQILJXUHUOHV
pFUDQVGHSLORWDJHHWGHQDYLJDWLRQ3)'HW1'HWGHUpJOHUODSUHVVLRQDWPRVSKpULTXHGHUpIpUHQFH
,OVVRQWDXQRPEUHGHGHX[FHOXLGHJDXFKHpWDQWUpVHUYpDXSLORWHHWFHOXLGHGURLWHpWDQWUpVHUYpDX
FRSLORWHx /¶$)6&RQWURO 3DQHO SRXU$XWR)OLJKW 6\VWHP SHUPHW OD FRQILJXUDWLRQ HW O¶DFWLYDWLRQ GX SLORWH
DXWRPDWLTXH

)LJXUH)OLJKW&RQWURO8QLW)&8
8QHJUDQGHSDUWLHGHVIRQFWLRQVFRPPDQGpHVHWFRQWU{OpHVSDUOH)&8VRQWFULWLTXHVHWOHVV\VWqPHV
TX¶LOSHUPHWGHFRPPDQGHUHWFRQWU{OHUWHOVTXHO¶DXWRSLORWHLQWqJUHQWGHVPpFDQLVPHVGHWROpUDQFH
DX[IDXWHV$LQVLOH)&8HVWXQV\VWqPHLQWHUDFWLIFULWLTXHTXLSDUFRQVpTXHQWLQWqJUHpJDOHPHQWGHV
PpFDQLVPHV GH WROpUDQFH DX[ IDXWHV OH FkEODJH GHV GLIIpUHQWV ERXWRQV HVW VpJUpJXp UHGRQGDQW HW
GLYHUVLILpHWSHUPHWGHGpWHFWHUHWUHFRXYULUOHVHUUHXUVSRXYDQWO¶DIIHFWHU
'DQV O¶$ HQ FDV GH GpIDLOODQFH GX )&8 OHV SLORWHV SHXYHQW LQWHUDJLU DYHF XQH LQWHUIDFH
ORJLFLHOOHDSSHOpH)&8%DFNXS&HWWHDSSOLFDWLRQSHXWrWUHDIILFKpHVXU OHVGHX[pFUDQV0)'SRXU
&KDSLWUH3UpVHQWDWLRQGHO¶pWXGHGHFDV

0XOWL)XQFWLRQ'LVSOD\GXFRFNSLWYRLU)LJXUHHWUHVSHFWHOHVWDQGDUG$5,1&(OOHQ¶HVWSDV
FULWLTXHFDUHOOHQ¶HVWXWLOLVpTX¶HQFDVGHGpIDLOODQFHGX)&8HWGRQFGDQVGHVFRQWLRQVGpMjGpJUDGpHV
ͺǤ͵ 	ǣ±	
/H)&8HVWXQV\VWqPHGHFRPPDQGHHWFRQWU{OHFULWLTXHHWO¶H[LVWHQFHGX)&8%DFNXSSURXYH
TX¶LOHVWSRVVLEOHGHUpDOLVHUVHVIRQFWLRQQDOLWpVJUkFHjXQHDSSOLFDWLRQLQWHUDFWLYH&HVGHX[UDLVRQVHQ
IRQWXQH[FHOOHQWFDQGLGDWORUVTXHO¶RQFRQVLGqUHODSRVVLELOLWpGHUHPSODFHUOHVV\VWqPHVGHFRPPDQGH
HWFRQWU{OHVSK\VLTXHVFRPPHOH)&8SDUGHVV\VWqPHVLQWHUDFWLIV
'DQV FHWWH RSWLTXH QRXV DYRQV FUppH XQH DSSOLFDWLRQ LQWHUDFWLYH DSSHOpH )&86 SRXU )OLJKW
&RQWURO8QLW6RIWZDUHSHUPHWWDQWDX[SLORWHVGHUpDOLVHUOHVPrPHVDFWLRQVTXHOH)&81RXVQRXV
SODoRQV GDQV XQ FRQWH[WH RSpUDWLRQQHO R FHWWH DSSOLFDWLRQ HVW XWLOLVpH HQ UHPSODFHPHQW GX )&8
SK\VLTXH'DQVFHFRQWH[WHOH)&86HVWGRQFXQHDSSOLFDWLRQFULWLTXH

D(),6&3

E$)6&3
)LJXUH/HVGHX[SDJHVLQWHUDFWLYHVGHO
DSSOLFDWLRQ)&86
/¶DSSOLFDWLRQ )&86 SUpVHQWpH HQ )LJXUH V¶LQVSLUH GX GHVLJQ GX )&8 %DFNXS (OOH HVW
FRQVWLWXpH GH GHX[ SDJHV LQWHUDFWLYHV OD SUHPLqUH DSSHOpH (),6B&3 SRXU (),6 &RQWURO 3DQHO
FRUUHVSRQGDXSDQQHDXGHFRQWU{OH(),6GX)&8SK\VLTXHHWODVHFRQGHDSSHOpH$)6B&3SRXU$)6
&RQWURO3DQHOFRUUHVSRQGDXSDQQHDXGHFRQWU{OH$)6GX)&8SK\VLTXH
ͺǤͶ 	ǯ	
/HFRPSRUWHPHQWGHQRWUHDSSOLFDWLRQHVWXQFRPSRUWHPHQWDUELWUDLUHTXHQRXVDYRQVFKRLVLHQ
V¶LQVSLUDQWGHFHOXLGX)&8HWGHVGLIIpUHQWHVIRQFWLRQQDOLWpVTX¶LORIIUH'HSOXVLOHVWLPSRUWDQWGH
QRWHUTXHQRXVSUpVHQWRQVVHXOHPHQWOHFRPSRUWHPHQWGHO¶DSSOLFDWLRQ)&86QRXVQHSUpVHQWRQVSDV
OHVWUDQVIHUWVG¶LQIRUPDWLRQDYHFOHQR\DXIRQFWLRQQHOTXLSHUPHWWURQWG¶HIIHFWXHUGHPDQLqUHHIIHFWLYH
OHVPRGLILFDWLRQVGpVLUpHVSDUOHSLORWHVXUOHVpFUDQV3)'1'RXVXUO¶DXWRSLORWH
/H)&86SURSRVHDLQVLOHVPrPHVFRPPDQGHVHWFRQWU{OHVTXHOH)&8PDLVDYHFGHVLQWHUDFWHXUV
GLIIpUHQWV$LQVLOD)LJXUHSUpVHQWHOHVLQWHUDFWHXUVGX)&8HWGX)&86SRXUGLIIpUHQWVW\SHVGH
IRQFWLRQQDOLWpVGLVSRQLEOHVVXUFHVGHX[V\VWqPHVx &KRL[G¶XQHRSWLRQSDUPLXQHQVHPEOHGHGRQQpHV/D)LJXUHDSUpVHQWHO¶H[HPSOHGHODVpOHFWLRQ
GXPRGHG¶DIILFKDJHGH O¶pFUDQ1'&HOOHFLHVWHIIHFWXpHVXU OH)&8j O¶DLGHG¶XQFRPPXWDWHXU
URWDWLIHWVXUOH)&86jO¶DLGHG¶XQH&RPER%R[
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

x 6DLVLHG¶XQHYDOHXU/D)LJXUHESUpVHQWHO¶H[HPSOHGHODVDLVLHGHODSUHVVLRQDWPRVSKpULTXHGH
UpIpUHQFH&HOOHFLHVWHIIHFWXpHVXUOH)&8jO¶DLGHG¶XQFRPPXWDWHXUURWDWLIHWVXUOH)&86jO¶DLGH
G¶XQH(GLW%R[1XPHULFx (QYRLG¶XQHFRPPDQGH/D)LJXUHFSUpVHQWHO¶H[HPSOHGHO¶HQJDJHPHQWGHO¶DXWRSLORWH&HOXL
FL HVW HIIHFWXp VXU OH )&8 j O¶DLGH G¶XQ ERXWRQ SRXVVRLU HW VXU OH )&86 j O¶DLGH G¶XQ
3LFWXUH3XVK%XWWRQx &RQWU{OHGH O¶pWDWGHV V\VWqPHV FRPPDQGpV j WUDYHUV OH FRQWU{OHGH O¶pWDW GHVGLIIpUHQWVERXWRQV
FRPPXWDWHXUVHWDIILFKDJHVpOHFWURQLTXHV
)&8 )&86 )&8 )&86 )&8 )&86
D,QWHUDFWHXUVSHUPHWWDQWOHFKRL[
GXPRGHG¶DIILFKDJHGX1'
E,QWHUDFWHXUVSHUPHWWDQWGH
VDLVLUODYDOHXUGHODSUHVVLRQ
DWPRVSKpULTXHGHUpIpUHQFH
F,QWHUDFWHXUVSHUPHWWDQWG¶HQJDJHU
O¶DXWRSLORWH
)LJXUH/HVLQWHUDFWHXUVGX)&8HWGX)&86
	±	̸

)LJXUH)RQFWLRQQDOLWpVGHODSDJH(),6B&3
/D)LJXUHSUpVHQWH OHVFRPPDQGHVHWFRQWU{OHVGLVSRQLEOHV VXU ODSDJH(),6B&3GX)&86
&HOOHVFLSHXYHQWrWUHGLYLVpHVHQWURLVJURXSHV
*HVWLRQGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXH
'HX[PRGHVVRQWGLVSRQLEOHVSRXUODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHOHPRGHVWDQGDUG67'
HWOHPRGH41+/HSLORWHSHXWFKDQJHUGHPRGHjO¶DLGHGHV&KHFN%XWWRQ67'HW41+/HPRGHVWDQGDUG
FRUUHVSRQGDXPRGHSHQGDQWOHTXHOODUpIpUHQFHGHSUHVVLRQHVWpJDOHjODUpIpUHQFHVWDQGDUGpTXLYDOHQWH
j,Q+JRXK3D/HPRGH41+FRUUHVSRQGDXPRGHSHQGDQWOHTXHOOHSLORWHSHXWpGLWHU
ODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHDILQGHODFDOHUVXUFHOOHGHO¶DpURSRUWRLOYDDWWHUULU
3RXUpGLWHUODUpIpUHQFHGHSUHVVLRQOHSLORWHVDLVLWORUVTXHOHPRGH41+HVWDFWLYpODQRXYHOOH
UpIpUHQFHGDQVO¶(GLW%R[1XPHULF
&KDSLWUH3UpVHQWDWLRQGHO¶pWXGHGHFDV

(QILQ OH SLORWH SHXW PRGLILHU O¶XQLWp GH SUHVVLRQ j O¶DLGH GX 3LFWXUH3XVK%XWWRQ VLWXp VRXV
O¶(GLW%R[1XPHULF
*HVWLRQGHVRSWLRQVG¶DIILFKDJHGX3)'
/DSDJH(),6B&3SHUPHWO¶DIILFKDJHGX/DQGLQJ6\VWHP/6HWGX9HORFLW\9HFWRU99VXUOH
3)'/¶DFWLYDWLRQGHO¶DIILFKDJHGHO¶XQHGHFHVRSWLRQVHVWUHSUpVHQWpHSDUO¶DIILFKDJHGHWURLVEDUUHV
YHUWHVVXUOH3LFWXUH3XVK%XWWRQOXLFRUUHVSRQGDQWVDGpVDFWLYDWLRQSDUO¶DIILFKDJHGHWURLVEDUUHVQRLUHV
VXUFHOXLFL
*HVWLRQGHVRSWLRQVG¶DIILFKDJHGX1'
/DSDJH(),6B&3SHUPHWO¶DIILFKDJHGHGLIIpUHQWHVLQIRUPDWLRQVVXUOH1'x $IILFKDJHGHVFRQWUDLQWHVG¶DOWLWXGHHWGHYLWHVVHx $IILFKDJHGHVZD\SRLQWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHVGHVEDOLVHV WUqVKDXWHV IUpTXHQFHV 925'HWEDVVHV IUpTXHQFHV 1'%SUpVHQWHV DX[
DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHGHVDpURSRUWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHGHVLQIRUPDWLRQVGHVEDOLVHVKDXWHVIUpTXHQFHVx $IILFKDJHGXUDGDUPpWpRx $IILFKDJHGHODFDUWHGXWHUUDLQ
/¶DFWLYDWLRQGH O¶DIILFKDJHGH O¶XQHGH FHV LQIRUPDWLRQV HVW UHSUpVHQWpHSDU O¶DIILFKDJHGH WURLV
EDUUHVYHUWHVVXUOH3LFWXUH3XVK%XWWRQOXLFRUUHVSRQGDQWVDGpVDFWLYDWLRQSDUO¶DIILFKDJHGHWURLVEDUUHV
QRLUHVVXUFHOXLFL
&HUWDLQHVGHFHVLQIRUPDWLRQVQHVRQWSDVDIILFKDEOHVVXUO¶pFUDQHQPrPHWHPSV&¶HVWQRWDPPHQW
OHFDVGHVGHX[JURXSHVG¶RSWLRQV^:37925'1'%`HW^:;7(55`SDUPLOHVTXHOVVHXOHPHQW
O¶XQHGHVLQIRUPDWLRQVHVWDIILFKDEOHjODIRLV
/DSDJH(),6B&3SHUPHWpJDOHPHQWGHFKRLVLUOHPRGHG¶DIILFKDJHGX1'DLQVLTXHVRQLQWHUYDOOH
&HFLHVWHIIHFWXpjO¶DLGHGHGHX[&RPER%R[
	±	̸

)LJXUH)RQFWLRQQDOLWpVGHODSDJH$)6B&3
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

/D)LJXUHSUpVHQWH OHVFRPPDQGHV HW FRQWU{OHVGLVSRQLEOHV VXU ODSDJH$)6B&3GX)&86
&HOOHVFLSHXYHQWrWUHGLYLVpHVHQGHX[JURXSHV
*HVWLRQGHO¶DXWRSLORWHHWGHFHVSDUDPqWUHV
/¶HQJDJHPHQW GH O¶DXWRSLORWH SHXW rWUH HIIHFWXp JUkFH DX[3LFWXUH3XVK%XWWRQ $3 HW $3 6L
O¶DXWRSLORWHHVWHQJDJpWURLVEDUUHVYHUWHVVRQWDIILFKpHVVXUOH3LFWXUH3XVK%XWWRQ$36LFHOXLFLHVW
GpVHQJDJp WURLV EDUUHV QRLUHV VRQW DIILFKpHV VXU FHOXLFL /H FRPSRUWHPHQW HVW OH PrPH SRXU
O¶HQJDJHPHQWGHO¶DXWRSLORWH
/RUVTXH O¶XQGHVGHX[DXWRSLORWHV HVW HQJDJp OHSLORWHSHXW OHVSDUDPpWUHU HQJpUDQWGLIIpUHQWV
SDUDPqWUHVx /DYLWHVVHx /HFDSRXODWUDMHFWRLUHx /¶DOWLWXGHx /DYLWHVVHDVFHQVLRQQHOOHRXO¶DQJOHGHWUDMHFWRLUH
&HVGLIIpUHQWVSDUDPqWUHVSHXYHQW rWUHJpUpV VHORQGHX[PRGHV OHPRGH0DQDJHG HW OHPRGH
6HOHFWHG8QSDUDPqWUHHQPRGH0DQDJHGHVWGLUHFWHPHQWJpUpSDUOHV\VWqPHGHFRPPDQGHGHYRO
GLUHFWHPHQWSDUO¶DXWRSLORWHHQIRQFWLRQGXSODQGHYROTXLDpWpHQWUpDYDQWOHGpSDUWGHO¶DYLRQOHSLORWH
QHSHXWSDVPRGLILHUVDYDOHXU'DQVFHFDVOHVSDUDPqWUHVVRQWJpUpVHQPRGH0DQDJHGHWO¶DIILFKDJH
GHOHXUYDOHXUGDQVOHV(GLW%R[1XPHULFHVWHIIHFWXpHQPDJHQWD
3RXUSRXYRLUPRGLILHUODYDOHXUG¶XQSDUDPqWUHOHSLORWHGRLWSDVVHUHQPRGH6HOHFWHG3RXUFHOD
LO UHQWUH XQH QRXYHOOH YDOHXU GDQV O¶(GLW%R[1XPHULF FRUUHVSRQGDQWH HW O¶HQJDJHU HQ FOLTXDQW VXU OH
3LFWXUH3XVK%XWWRQ6HOHFWHGFRUUHVSRQGDQW/HSDUDPqWUHHVWDORUVJpUpHQPRGH6HOHFWHGHWO¶DIILFKDJH
GHVDYDOHXUGDQVO¶(GLW%R[1XPHULFFRUUHVSRQGDQWHHVWHIIHFWXpHQF\DQ
3RXUFKDFXQGHFHVSDUDPqWUHVOHSLORWHSHXWpJDOHPHQWPRGLILHUOHXUXQLWp$LQVLODYLWHVVHGH
O¶DYLRQSHXWrWUHDIILFKpHHQQ°XGVXQLWp.7SRXUNQRWVPRGH63'RXHQPDFKPRGH0$&+/H
FDSHWO¶DQJOHGHWUDMHFWRLUHSHXYHQWrWUHDIILFKpVSDUUDSSRUWDXQRUGPDJQpWLTXHPRGH0$*RXDX
QRUGYUDLPRGH758((QILQOHVUpIpUHQFHVG¶DOWLWXGHDOWLWXGHHWYLWHVVHDVFHQVLRQQHOOHSHXYHQWrWUH
DIILFKpHVHQSLHGVRXHQPqWUHV)7RX0(7(5
/HSLORWHSHXWpJDOHPHQWHQJDJHUOHVWURLVSDUDPqWUHVVXLYDQWVx (QJDJHPHQWGHODFDSWXUHGXORFDOL]HUx (QJDJHPHQWGHO¶DWWHLQWHGHO¶DOWLWXGHVSpFLILpHjODYLWHVVHPD[LPDOHx (QJDJHPHQWGHO¶DSSURFKH
/¶DFWLYDWLRQGHO¶XQGHFHVSDUDPqWUHVHVWUHSUpVHQWpSDUO¶DIILFKDJHGHWURLVEDUUHVYHUWHVVXUOH
3LFWXUH3XVK%XWWRQOXLFRUUHVSRQGDQWVDGpVDFWLYDWLRQSDUO¶DIILFKDJHGHWURLVEDUUHVQRLUHV
(QJDJHPHQWGHGLIIpUHQWHVRSWLRQV
/DSDJH$)6B&3SHUPHWpJDOHPHQWOHVRSWLRQVVXLYDQWHVx /¶DIILFKDJHGXGLUHFWHXUGHYROVXUOH3)'x /¶HQJDJHPHQWGXV\VWqPHG¶DXWRPDQHWWH
/¶DFWLYDWLRQGH O¶XQHGHFHVRSWLRQV HVW UHSUpVHQWpHSDU O¶DIILFKDJHGH WURLVEDUUHVYHUWHV VXU OH
3LFWXUH3XVK%XWWRQOXLFRUUHVSRQGDQWVDGpVDFWLYDWLRQSDUO¶DIILFKDJHGHWURLVEDUUHVQRLUHV
	
/H)&86UHVSHFWHOHVWDQGDUG$5,1&HWHVWFRQVWLWXpGHZLGJHWVGRQWVRQWFULWLTXHV
,OVVRQWGHW\SHVGLIIpUHQWVx 'HVREMHWVGHUHJURXSHPHQWRXFRQWDLQHU/D\HU%DVLF&RQWDLQHU3DQHOHW5DGLR%R[
&KDSLWUH3UpVHQWDWLRQGHO¶pWXGHGHFDV

x 'HV ZLGJHWV G¶DFWLRQ &KHFN%XWWRQ &RPER%R[ (GLW%R[1XPHULF 3LFWXUH3XVK%XWWRQ HW
3LFWXUH7RJJOH%XWWRQx 'HVZLGJHWVG¶DIILFKDJH/DEHO*3B/LQHHW3LFWXUH

)LJXUH/HVGLIIpUHQWVW\SHVGHZLGJHWVGHO¶DSSOLFDWLRQ)&86
7RXVFHVGLIIpUHQWVW\SHVGHZLGJHWVVRQWSUpVHQWVVXUODSDJH(),6B&31RXVOHVDYRQVPLVHQ
pYLGHQFHVXUOD)LJXUH/HVZLGJHWVTXLQHVRQWSDVSUpVHQWVVXUFHWWHILJXUHQHSRVVqGHQWSDVGH
UHSUpVHQWDWLRQJUDSKLTXH/D\HU%DVLF&RQWDLQHUHW5DGLR%R[&HWWHILJXUHUHQGpJDOHPHQWH[SOLFLWHOH
IDLW TX¶HQ IRQFWLRQ GH OD YDOHXU GH OHXUV SDUDPqWUHV OHV ZLGJHWV SHXYHQW DYRLU GHV UHSUpVHQWDWLRQV
JUDSKLTXHVGLIIpUHQWHV&HFLHVWSDUWLFXOLqUHPHQWYLVLEOHVXUFHWWHILJXUHSRXUOHV3LFWXUH3XVK%XWWRQGRQW
QRXVSRXYRQVYRLUGHVH[HPSOHVDYHFXQHLPDJHHWXQODEHO3LFWXUH3XVK%XWWRQ/6DYHFVHXOHPHQWXQ
ODEHO3LFWXUH3XVK%XWWRQ,1+*!+3$RXHQFRUHDYHFVHXOHPHQWXQHLPDJH3LFWXUH3XVK%XWWRQVRXV
OH/DEHO:;/H7DEOHDXSUpVHQWHODUpSDUWLWLRQGHVZLGJHWVHQWUHOHVW\SHVHWSUpVHQWHSRXU
FKDTXHW\SHGHZLGJHWVFRPELHQG¶HQWUHHX[VRQWFULWLTXHV

7DEOHDX7DEOHDXUpFDSLWXODWLIGHVZLGJHWVHWGHOHXUW\SHGDQVOH)&86
7\SHGHZLGJHW
1RPEUH
WRWDOGH
ZLGJHWV
1RPEUHGH
ZLGJHWV
FULWLTXHV
/D\HU  
%DVLF&RQWDLQHU  
3DQHO  
5DGLR%R[  
&KHFN%XWWRQ  
&RPER%R[  
(GLW%R[1XPHULF  
3LFWXUH3XVK%XWWRQ  
3LFWXUH7RJJOH%XWWRQ  
/DEHO  
*3B/LQH  
3LFWXUH  
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV


)LJXUH$UEUHGHVZLGJHWVGHO
DSSOLFDWLRQ)&8$
/DVWUXFWXUHGHO¶DSSOLFDWLRQ)&86O¶DUEUHGHFHVZLGJHWVHVWSUpVHQWpHHQ)LJXUH1RXVQH
SUpVHQWRQV SDV O¶DUEUH GHV ZLGJHWV GpWDLOOp FDU FHOXLFL HVW WUqV LPSRVDQW &HWWH ILJXUH QRXV GRQQH
FHSHQGDQWXQDSHUoXGXQRPEUHpOHYpGHZLGJHWVTXLFRPSRVHQWO¶DSSOLFDWLRQ/HVZLGJHWVFULWLTXHV
VRQWSUpVHQWpVDYHFXQERUGURXJH,OVFRUUHVSRQGHQWjWRXVOHVZLGJHWVHQUDSSRUWDYHFO¶pGLWLRQGHOD
UpIpUHQFH GH SUHVVLRQ SRXU OD SDJH (),6B&3 HW O¶HQJDJHPHQW HW OD JHVWLRQ GHV SDUDPqWUHV GH
O¶DXWRSLORWHSRXUODSDJH$)6B&3HWVRQWUHQGXVH[SOLFLWHVVXUOD)LJXUH

)LJXUH:LGJHWVFULWLTXHVVXUOHVSDJHV(),6B&3HW$)6B&3GX)&86 
ͺǤͷ °
'DQVFHFKDSLWUHQRXVDYRQVSUpVHQWpO¶pWXGHGHFDVTXLQRXVSHUPHWGHYDOLGHUODIDLVDELOLWpGH
QRWUH DSSURFKH&HWWH pWXGHGH FDVFRQVLVWHHQXQHDSSOLFDWLRQ LQWHUDFWLYH DSSHOpH)&86(OOHD pWp
FRQVWUXLWH j SDUWLU G¶XQ V\VWqPH GH FRPPDQGH HW FRQWU{OH DQDORJLTXH HW GH VD YHUVLRQ ORJLFLHOOH GH
VHFRXUVOH)OLJKW&RQWURO8QLW)&8TXLSHUPHWGHSDUDPpWUHUOHVpFUDQVGHSLORWDJHHWGHQDYLJDWLRQ
DLQVLTXHO¶DXWRSLORWH
1RXVQRXVSODoRQVGDQVXQFRQWH[WHRSpUDWLRQQHOGDQVOHTXHOO¶DSSOLFDWLRQ)&86UHPSODFHOH)&8
'DQV FH FRQWH[WH O¶DSSOLFDWLRQ )&86 FRUUHVSRQG j XQ V\VWqPH LQWHUDFWLI FULWLTXH VXU OHTXHO QRXV
DSSOLTXRQVQRWUHDSSURFKHjEDVHGHPRGqOHGDQVOH&KDSLWUHHWQRWUHDUFKLWHFWXUHORJLFLHOOHGDQVOH
&KDSLWUH
&HWWHpWXGHGHFDVUHPSOLWOHVFDUDFWpULVWLTXHVTXHQRXVQRXVVRPPHVIL[pVSRXUODYDOLGDWLRQGHOD
IDLVDELOLWpQRWUHDSSURFKH(QHIIHWHOOHSHUPHWGHx $YRLUXQFRQWH[WHRSpUDWLRQQHOYDOLGHHQUHSUpVHQWDQWXQV\VWqPHGHFRPPDQGHHWFRQWU{OHFULWLTXHx 5HSUpVHQWHU OHVSHUVSHFWLYHVG¶pYROXWLRQGXFRFNSLW HQ UHSUpVHQWDQW OHGpVLUGH UHPSODFHPHQWGHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OHVSK\VLTXHVSDUGHVV\VWqPHVLQWHUDFWLIVx 5HSUpVHQWHUO¶HQVHPEOHGHVIORWVGHFRQWU{OHHWG¶DIILFKDJHTXLH[LVWHQWGDQVOHVV\VWqPHVLQWHUDFWLIV
UHVSHFWDQWOHVWDQGDUG$5,1&x 5HSUpVHQWHUO¶HQVHPEOHGHVW\SHVGHZLGJHWVXWLOLVpVGDQVOHVFRFNSLWVjO¶KHXUHDFWXHOOH
&HSHQGDQWFHWWHpWXGHGHFDVQHQRXVSHUPHWSDV ODYDOLGDWLRQGHQRWUHDSSURFKHHQ WHUPHVGH
YpULILFDWLRQHWYDOLGDWLRQGHODPRGpOLVDWLRQGXV\VWqPHGHYDOLGDWLRQGHFRXYHUWXUHGHVPpFDQLVPHVGH
&KDSLWUH3UpVHQWDWLRQGHO¶pWXGHGHFDV

WROpUDQFHDX[IDXWHVRXGHYDOLGDWLRQSDUUDSSRUWDX[IDXWHVDIIHFWDQWO¶XWLOLVDELOLWpGXV\VWqPH1RXV
UDSSHORQV TXH GHV SLVWHV SRXU OD YDOLGDWLRQ GH QRWUHDSSURFKH SDU UDSSRUW j FHV WURLV SRLQWV RQW pWp
SUpVHQWpHVHQVHFWLRQ


  
Ǥàǯ
°

6RPPDLUH
$UFKLWHFWXUHORJLFLHOOHGHPRGpOLVDWLRQGHO¶pWXGHGHFDV
0RGpOLVDWLRQGHVGLIIpUHQWVFRPSRVDQWVGX)&86
0RGpOLVDWLRQGXFRQWU{OHXUGHGLDORJXH
0RGpOLVDWLRQGHVZLGJHWV
0RGpOLVDWLRQGXVHUYHXU
0LVHHQ°XYUHGHO¶DSSURFKH
6\QWKqVH

$ILQG¶LOOXVWUHUODIDLVDELOLWpGHQRWUHDSSURFKHjEDVHGHPRGqOHVFHFKDSLWUHSUpVHQWHODPLVHHQ
°XYUHGHFHOOHFLVXUQRWUHpWXGHGHFDV1RXVQ¶DSSOLTXRQVSDVLFLXQSURFHVVXVSUpFLVFDUFHFLHVWHQ
GHKRUV GX SpULPqWUH GH OD WKqVH FRPPH QRXV O¶DYRQV SUpVHQWp SUpFpGHPPHQW 3DU FRQWUH QRXV
SUpVHQWRQVHQGpWDLOODPRGpOLVDWLRQGXFRPSRUWHPHQWGHVGLIIpUHQWVFRPSRVDQWVORJLFLHOVGXV\VWqPH
LQWHUDFWLITXLRQWpWpLGHQWLILpVGDQVO¶DUFKLWHFWXUHSUpVHQWpHHQVHFWLRQ1RXVDYRQVSUpVHQWpGDQVOH
&KDSLWUHODQRWDWLRQIRUPHOOH,&2SRXUODPRGpOLVDWLRQGHFHVGLIIpUHQWVFRPSRVDQWV&HOOHFLQRXV
SHUPHWGHUpDOLVHUXQHGHVFULSWLRQFRPSOqWHFRQFLVHHWQRQDPELJHGXFRPSRUWHPHQWGHVFRPSRVDQWV
ORJLFLHOVDILQGHQRXVUDSSURFKHUG¶XQORJLFLHO]pURGpIDXW
/DSUHPLqUHVHFWLRQSUpVHQWHO¶DUFKLWHFWXUHORJLFLHOOHGHO¶pWXGHGHFDVSUpVHQWpHGDQVOH&KDSLWUH
/DGHX[LqPHVHFWLRQSUpVHQWH OHVPRGqOHV ,&2GHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPH LQWHUDFWLI
LQWpJUDQWO¶DSSOLFDWLRQ)&86
(QILQ OD WURLVLqPH VHFWLRQ SUpVHQWH FRPPHQW FHWWHPRGpOLVDWLRQ D pWp PLVH HQ °XYUH JUkFH j
O¶XWLOLVDWLRQGHO¶RXWLO3HW6KRS
ͻǤͳ ±ǯ±
/D)LJXUHSUpVHQWHO¶LQVWDQFLDWLRQGHO¶DUFKLWHFWXUHORJLFLHOOHG¶XQV\VWqPHLQWHUDFWLITXHQRXV
DYRQVSUpVHQWpHHQVHFWLRQjXQV\VWqPHLQWHUDFWLIUHVSHFWDQWOHVWDQGDUG$5,1&HWSHUPHWWDQW
G¶H[pFXWHUO¶DSSOLFDWLRQ)&86

)LJXUH$SSOLFDWLRQ)&86GDQVO
DUFKLWHFWXUHORJLFLHOOHG
XQFRFNSLWLQWHUDFWLI
&RPPHQRXVO¶DYRQVSUpVHQWpGDQVOH&KDSLWUHQRWUHDSSURFKHjEDVHGHPRGqOHVSRXUFRQFHYRLU
HWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVV¶DSSURFKDQWDXWDQWTXHSRVVLEOHGX]pURGpIDXWHVWIRQGpHVXUOD
PRGpOLVDWLRQGHVGLIIpUHQWVFRPSRVDQWVORJLFLHOVjO¶DLGHGHODQRWDWLRQIRUPHOOH,&2$LQVLODVXLWHGH
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

FHFKDSLWUHHVWGpGLpHjODPRGpOLVDWLRQ,&2GHWRXVOHVFRPSRVDQWVORJLFLHOVUHSUpVHQWpVSDUGHVERvWHV
EODQFKHVGDQVOD)LJXUHx /HVGLIIpUHQWVFRPSRVDQWVORJLFLHOVGXVHUYHXUpWDQWGRQQpTXHQRWUHVHUYHXUUHVSHFWHOHVWDQGDUG
$5,1&LOQHSURSRVHTXHWUqVSHXGHWHFKQLTXHVG¶LQWHUDFWLRQVHWQRXVDYRQVFKRLVLGHOHGLYLVHU
HQ GHX[ FRPSRVDQWV /H SUHPLHU FRPSRVDQW DSSHOp .LGV6HUYHU HVW UHVSRQVDEOH GH WRXWHV OHV
IRQFWLRQQDOLWpVGXVHUYHXUjO¶H[FHSWLRQGHODJHVWLRQGHODKLpUDUFKLHGHVZLGJHWVTXLHVWJpUpHSDUOH
VHFRQGFRPSRVDQWDSSHOp6FHQH*UDSKx /HVGLIIpUHQWVZLGJHWVFKDTXHZLGJHWGXPrPHW\SHSRVVqGHXQFRPSRUWHPHQWVLPLODLUHHWHVWGRQF
UHSUpVHQWpSDUXQPRGqOH,&2x /HVGLIIpUHQWVFRPSRVDQWVORJLFLHOVGHO¶8$HOOHHVWGLYLVpHHQTXDWUHFRPSRVDQWVORJLFLHOVTXLVRQW
ODSUpVHQWDWLRQOHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGXHWOHFRQWU{OHXUGHGLDORJXH
1RXVDYRQVPRQWUpGDQVOH&KDSLWUHFRPPHQWOHVPRGqOHVGHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
SRXYDLHQWrWUHWUDGXLWVjSDUWLUGHVWDEOHDX[TXLOHVGpILQLVVHQW$LQVLDXYXGXQRPEUHGHPRGqOHVj
SUpVHQWHUQRXVDYRQVFKRLVLSRXUFHWWHpWXGHGHFDVGHVHXOHPHQWSUpVHQWHUOHVWDEOHDX[FRUUHVSRQGDQW
jFHVIRQFWLRQV1RXVQHSUpVHQWRQVSDVQRQSOXVLFLOHPRGqOHGXFRPSRVDQWSUpVHQWDWLRQ(QHIIHWSRXU
FHVWURLVPRGqOHVIRQFWLRQG¶DFWLYDWLRQHWGHUHQGXHWSUpVHQWDWLRQOHVSULQFLSHVGHPRGpOLVDWLRQTXH
QRXVDYRQVPRQWUpSRXUO¶H[HPSOHGHO¶DSSOLFDWLRQ©OHVVDLVRQVªYRLUVHFWLRQUHVWHQWOHVPrPHV
GDQVFHWWHQRXYHOOHpWXGHGHFDVDLQVLQRXVQHOHVGpWDLOORQVSDVLFL
ͻǤʹ ±±	
±Ø
/HFRQWU{OHXUGHGLDORJXHGX)&86HVWXQPRGqOHWUqVLPSRVDQWTXLQHVHUDLWSDVOLVLEOHVLQRXVOH
SUpVHQWLRQVGHPDQLqUHFRPSOqWH1RXVDYRQVGRQFFKRLVLGHQHSDVOHSUpVHQWHUGDQVVRQHQVHPEOHHW
GHOHGLYLVHUHQSOXVLHXUVH[WUDLWVIRQFWLRQQHOV$LQVLQRXVSUpVHQWRQVSUHPLqUHPHQWODJHVWLRQGHOD
SDJHDIILFKpH'HX[LqPHPHQWQRXVSUpVHQWRQVOHVIRQFWLRQVGX)&86SHUPHWWDQWGHSDUDPpWUHUO¶pFUDQ
GHSLORWDJH3)'7URLVLqPHPHQWQRXVSUpVHQWRQVOHVIRQFWLRQVGX)&86SHUPHWWDQWGHSDUDPpWUHU
O¶pFUDQ GH QDYLJDWLRQ 1' (QILQ QRXV SUpVHQWRQV OHV IRQFWLRQV SUpVHQWHV VXU OD SDJH $)6B&3
SHUPHWWDQWGHSDUDPpWUHUO¶DXWRSLORWH
ͻǤʹǤͳǤͳ 
	̴	̴

)LJXUH0RGqOH,&2GHODJHVWLRQGHVGHX[SDJHV(),6B&3HW$)6B&3
/HPRGqOHGHODJHVWLRQGHO¶DIILFKDJHGHVSDJHV(),6B&3RX$)6B&3HVWSUpVHQWpHQ)LJXUH
¬ O¶LQLWLDOLVDWLRQ OD SDJH DIILFKpH SDU GpIDXW HVW OD SDJH (),6B&3 MHWRQ GDQV OD SODFH (),6 /H
FKDQJHPHQWG¶pWDWHVWGpFOHQFKpSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQFKDQJH3DJH7R$)6TXLHQOqYHOH
MHWRQGHODSODFH(),6SRXUHQSODFHUXQGDQVODSODFH$)6
&RPPHOHPRQWUHODIRQFWLRQG¶DFWLYDWLRQWUDGXLWHGDQVOH7DEOHDXXQWHOFKDQJHPHQWG¶pWDW
HVW SURYRTXp SDU OH FOLF G¶XQ SLORWH VXU OH3LFWXUH3XVK%XWWRQ 33%B$)6 (QILQ FRPPH OHPRQWUH OH
7DEOHDXODPRGLILFDWLRQGHO¶DIILFKDJHGHO¶DSSOLFDWLRQHVWGpFOHQFKpHSDUOHGpSODFHPHQWGXMHWRQ
HQWUHOHVSODFHV(),6HW$)6$LQVLVLXQMHWRQHVWSUpVHQWGDQVODSODFH(),6F¶HVWODSDJH(),6B&3TXL
HVWDIILFKpHHWUpFLSURTXHPHQWSRXUODSDJH$)6B&3

&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

2EMHW
G¶LQWHUDFWLRQ
$FWLRQGH
O¶XWLOLVDWHXU
(YHQW
KDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGH
GLDORJXHDVVRFLpHVjO¶HYHQWKDQGOHU
33%B(),6 &OLF WR(),6 FKDQJH3DJH7R(),6
33%B$)6 &OLF WR$)6 FKDQJH3DJH7R$)6
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHVSDJHV(),6B&3HW$)6B&3 
eWDW 3ODFH eYpQHPHQWV 5HQGXDVVRFLp
(),6 (),6 -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHODSDJH(),6B&3
$)6 $)6 -HWRQHQWUp $IILFKDJHGHODSDJH$)6B&3
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHVSDJHV(),6B&3HW$)6B&3 
1RXVSUpVHQWRQVpJDOHPHQWGDQVOH7DEOHDXOHUHQGXG¶DFWLYDWLRQGHFHWWHIRQFWLRQ&HOXLFLHVW
UpDOLVpSDUODIRQFWLRQG¶DFWLYDWLRQHWpWDEOLWOHOLHQHQWUHO¶DFWLYDWLRQGHVREMHWVG¶LQWHUDFWLRQHWOHVHYHQW
KDQGOHUDVVRFLpVVLXQHYHQWKDQGOHUHVWDFWLYpUHVSHFWLYHPHQWGpVDFWLYpO¶REMHWG¶LQWHUDFWLRQTXLOXL
HVWDVVRFLpGRLWrWUHDFWLIUHVSHFWLYHPHQWLQDFWLI&HWDEOHDXpWDQWUHGRQGDQWDYHFFHOXLGHODIRQFWLRQ
G¶DFWLYDWLRQQRXVQHOHSUpVHQWHURQVSDVSRXUOHVIRQFWLRQVVXLYDQWHV
2EMHWG¶LQWHUDFWLRQ (YHQWKDQGOHU eYpQHPHQWV 5HQGXDVVRFLp
33%B(),6 WR(),6 $FWLYDWLRQ'pVDFWLYDWLRQGH
O¶HYHQWKDQGOHU
$FWLYDWLRQ'pVDFWLYDWLRQGH
O¶REHWG¶LQWHUDFWLRQ
33%B$)6 WR$)6 $FWLYDWLRQ'pVDFWLYDWLRQGH
O¶HYHQWKDQGOHU
$FWLYDWLRQ'pVDFWLYDWLRQGH
O¶REHWG¶LQWHUDFWLRQ
7DEOHDX5HQGXG¶DFWLYDWLRQSRXUODJHVWLRQGHVSDJHV(),6B&3HW$)6B&3 
ͻǤʹǤͳǤʹ 
±	ȋ	̴Ȍ
/H SDQQHDX GH OD SDJH (),6B&3 FRQVDFUp DX SDUDPpWUDJH GX 3)' SUpVHQWH GHX[ IRQFWLRQV
SULQFLSDOHVTXHQRXVSUpVHQWRQVFLGHVVRXVODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHHWOD
JHVWLRQGHVRSWLRQVG¶DIILFKDJHGX3)'
*HVWLRQGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXH
'HX[PRGHVVRQWGLVSRQLEOHVSRXUODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHOHPRGHVWDQGDUG67'
HWOHPRGH41+/HPRGHVWDQGDUGFRUUHVSRQGDXPRGHSHQGDQWOHTXHOODUpIpUHQFHGHSUHVVLRQHVW
pJDOHjODUpIpUHQFHVWDQGDUGpTXLYDOHQWHj,Q+JRXK3D/HPRGH41+FRUUHVSRQGDX
PRGHSHQGDQWOHTXHOOHSLORWHSHXWpGLWHUODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHDILQGHODFDOHUVXUFHOOH
GHO¶DpURSRUWRLOYDDWWHUULU
/HFKRL[GXPRGHHVWJpUpSDUGHX[&KHFN%XWWRQTXLVRQWPDLQWHQXVHQH[FOXVLYLWpPXWXHOOHSDU
XQH5DGLR%R[ YRLU VHFWLRQ /¶XQLWp GH SUHVVLRQ SHXW rWUHPRGLILpH HQ K3D UHVSHFWLYHPHQW
,Q+JJUkFHjO¶XWLOLVDWLRQGX3LFWXUH3XVK%XWWRQ,1+*!+3$UHVSHFWLYHPHQW+3$!,1+*(QILQHQ
PRGH 41+ OH SLORWH SHXW PRGLILHU OD YDOHXU GH OD UpIpUHQFH GH SUHVVLRQ DWPRVSKpULTXH JUkFH j
O¶XWLOLVDWLRQGHO¶(GLW%R[1XPHULF
/D)LJXUHSUpVHQWHOHPRGqOH,&2GHODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHOH
7DEOHDXSUpVHQWHODIRQFWLRQG¶DFWLYDWLRQDVVRFLpHHWOH7DEOHDXSUpVHQWHODIRQFWLRQGHUHQGX
DVVRFLpH/¶pGLWLRQGHODYDOHXUGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXHHVWSRVVLEOHORUVTXHO¶LQWHUIDFH
HVWHQPRGH41+MHWRQGDQVODSODFH41+'DQVFHFDVVLO¶XQLWpGHSUHVVLRQHVW,Q+JMHWRQGDQVOD
SODFH,Q+JODPRGLILFDWLRQGHODYDOHXUGHODSUHVVLRQGDQVO¶(GLW%R[1XPHULFSHUPHWOHIUDQFKLVVHPHQW
GH ODWUDQVLWLRQFKDQJH,Q+JWHPS9DOXHFHTXLSODFHUD ODQRXYHOOHYDOHXUGHODSUHVVLRQWHPSGDQVOD
SODFH1HZ,Q+J&HWWHYDOHXUHVWDORUVWHVWpH6LFHWWHYDOHXUHVWLQIpULHXUHjODYDOHXUPLQLPDOHDXWRULVpH
RX VXSpULHXUH j OD YDOHXUPD[LPDOH DXWRULVpH HOOH HVW FRUULJpH j OD YDOHXU PLQLPDOH RX PD[LPDOH
WUDQVLWLRQV FRUUHFW,Q+J HW FRUUHFW,Q+J VLQRQ DXFXQH FRUUHFWLRQ Q¶HVW HIIHFWXpH WUDQVLWLRQ
FRUUHFW,Q+J/HFRPSRUWHPHQWHVWVLPLODLUHVLO¶XQLWpGHSUHVVLRQHVWK3DMHWRQGDQVODSODFHK3D
6L OHSLORWHGpFLGHGHFKDQJHUO¶XQLWpGHSUHVVLRQLFLGH,Q+JYHUVK3D LOFOLTXHVXUOHERXWRQ
FRUUHVSRQGDQW&HWWHDFWLRQVHWUDGXLWSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQVZLWFK7R+3$TXLUHFDOFXOHOD
QRXYHOOHYDOHXUGHODUpIpUHQFHGHSUHVVLRQHQK3D
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

/HVGLIIpUHQWVUHQGXVJUDSKLTXHVDVVRFLpVjFHFRPSRUWHPHQWVRQWSUpVHQWpVHQ)LJXUH

)LJXUH0RGqOH,&2GHODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXH 
2EMHW
G¶LQWHUDFWLRQ $FWLRQGHO¶XWLOLVDWHXU (YHQWKDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGH
GLDORJXHDVVRFLpHVjO¶HYHQWKDQGOHU
33%B,1+*WR+3$ &OLF WR+3$ VZLWFK7R+3$
33%B+3$WR,1+* &OLF WR,1+* VZLWFK7R,1+*
(%1B,1+* &OLF	pGLWLRQGHODYDOHXU &KDQJH,Q+J7HPS FKDQJH,Q+J7HPS9DOXH
(%1B+3$ &OLF	pGLWLRQGHODYDOHXU &KDQJHK3D7HPS FKDQJHK3D7HPS9DOXH
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQ
eWDW 3ODFH eYpQHPHQWV 5HQGXDVVRFLp
,Q+J ,1+* -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHODUpIpUHQFHGH
SUHVVLRQHQ,Q+J
K3D +3$ -HWRQHQWUp $IILFKDJHGHODUpIpUHQFHGH
SUHVVLRQHQK3D
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQ
D0RGH41+HWXQLWp,Q+J E0RGH67'HWXQLWp,Q+J F0RGH41+HWXQLWpK3D G0RGH67'HWXQLWpK3D
)LJXUH/HVGLIIpUHQWVUHQGXVJUDSKLTXHVDVVRFLpVjODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQ
DWPRVSKpULTXH
*HVWLRQGHVRSWLRQVG¶DIILFKDJHGX3)'
/DSDJH(),6B&3SURSRVHGHX[RSWLRQVG¶DIILFKDJHSRXUOH3)'O¶DIILFKDJHGX/DQGLQJ6\VWHP
HW O¶DIILFKDJH GX 9HORFLW\9HFWRU /HV DIILFKDJHV GH FHV GHX[ RSWLRQV VRQW FRPPDQGpV SDU GHX[
3LFWXUH3XVK%XWWRQDIILFKDQWWURLVEDUUHVQRLUHVORUVTX¶LOVVRQWGpVDFWLYpVRXWURLVEDUUHVYHUWHVORUVTX¶LOV
VRQWDFWLYpV/HPRGqOH,&2GHODJHVWLRQGHFHVGHX[3LFWXUH3XVK%XWWRQHVWSUpVHQWpHQ)LJXUHOD
IRQFWLRQG¶DFWLYDWLRQFRUUHVSRQGDQWHHVWSUpVHQWpHGDQVOH7DEOHDXHWODIRQFWLRQGHUHQGXGDQVOH
7DEOHDX
6LO¶RQSUHQGO¶H[HPSOHGHO¶DIILFKDJHGX/DQGLQJ6\VWHPOHVSODFHV/6B2))HW/6B21UHSUpVHQWHQW
UHVSHFWLYHPHQWOHVFDVRFHWDIILFKDJHHVWDFWLYpHWGRQFOH3LFWXUH3XVK%XWWRQFRUUHVSRQGDQWSUpVHQWH
WURLVEDUUHVYHUWHVHWFHOXLRLOHVWGpVDFWLYpGDQVFHFDVOH3LFWXUH3XVK%XWWRQFRUUHVSRQGDQWSUpVHQWH
WURLVEDUUHVQRLUHV&HVGHX[GLIIpUHQWVUHQGXVJUDSKLTXHVVRQWSUpVHQWpVHQ)LJXUH
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV


)LJXUH0RGqOH,&2GHODJHVWLRQGHVRSWLRQVG
DIILFKDJHGX3)'
2EMHW
G¶LQWHUDFWLRQ $FWLRQGHO¶XWLOLVDWHXU (YHQWKDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGH
GLDORJXHDVVRFLpHVjO¶HYHQWKDQGOHU
33%B/6 &OLF VZLWFK/6 VZLWFK/6WR2IIVZLWFK/6WR2Q
33%B99 &OLF VZLWFK99 VZLWFK99WR2IIVZLWF99WR2Q
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHVRSWLRQVG¶DIILFKDJHGX3)' 
eWDW 3ODFH eYpQHPHQWV 5HQGXDVVRFLp
/6GpVDFWLYp /6B2)) -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHVWURLVEDUUHV
QRLUHVVXU33%B/6
/6DFWLYp /6B21 -HWRQHQWUp $IILFKDJHGHVWURLVEDUUHVYHUWHV
VXU33%B/6
99GpVDFWLYp 9B9B2)) -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHVWURLVEDUUHV
QRLUHVVXU33%B99
99DFWLYp 9B9B21 -HWRQHQWUp $IILFKDJHGHVWURLVEDUUHVYHUWHV
VXU33%B99
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHVRSWLRQVG¶DIILFKDJHGX3)' 
D/DQGLQJ6\VWHPQRQDIILFKpVXUOH3)' E/DQGLQJ6\VWHPDIILFKpVXUOH3)'
)LJXUH5HQGXVJUDSKLTXHVDVVRFLpVjODJHVWLRQGX3LFWXUH3XVK%XWWRQSHUPHWWDQWO¶DIILFKDJHGX
/DQGLQJ6\VWHP
ͻǤʹǤͳǤ͵ 
±ȋ	̴Ȍ
/HSDQQHDXGHODSDJH(),6B&3FRQVDFUpDXSDUDPpWUDJHGX1'SHUPHWO¶DIILFKDJHGHVSDUDPqWUHV
VXLYDQWVVXUO¶pFUDQGHQDYLJDWLRQYRLUVHFWLRQx $IILFKDJHGHVFRQWUDLQWHVG¶DOWLWXGHHWGHYLWHVVHx $IILFKDJHGHVZD\SRLQWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHV GHV EDOLVHV KDXWHV IUpTXHQFHV 925' HW EDVVHV IUpTXHQFHV 1'% SUpVHQWHV DX[
DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHGHVDpURSRUWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHGHVLQIRUPDWLRQVGHVEDOLVHVKDXWHVIUpTXHQFHVx $IILFKDJHGXZHDWKHUUDGDUx $IILFKDJHGHODFDUWHGXWHUUDLQx &KRL[GXPRGHG¶DIILFKDJHGX1'x &KRL[GXUDQJHGX1'
/HFRPSRUWHPHQWFRUUHVSRQGDQWDX[DIILFKDJHVGHFHVLQIRUPDWLRQVHVWVLPLODLUHSRXUODSOXSDUW
G¶HQWUHHOOHVjFHOXLTXHQRXVYHQRQVGHSUpVHQWHUSRXUO¶DIILFKDJHGX/DQGLQJ6\VWHP&¶HVWDLQVLOHFDV
GHVLQIRUPDWLRQV&675$537GHVLQIRUPDWLRQVGHVEDOLVHVKDXWHVIUpTXHQFHVHW75$)&HUWDLQHVGHV
RSWLRQVUHVWDQWHVVRQWHQH[FOXVLYLWpPXWXHOOHV$LQVLLOQ¶HVWSDVSRVVLEOHG¶DIILFKHUOHVZD\SRLQWVRX
OHVEDOLVHVHQPrPHWHPSVVHXOHPHQWO¶XQHGHVWURLVRSWLRQV:37925'RX1'%HVWDFFHVVLEOHjOD
IRLV/HPRGqOHGHODJHVWLRQGHFHFRPSRUWHPHQWHVWSUpVHQWpHQ)LJXUHODIRQFWLRQG¶DFWLYDWLRQ
DVVRFLpHHVWSUpVHQWpHGDQVOH7DEOHDXHWODIRQFWLRQGHUHQGXGDQVOH7DEOHDX
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

$LQVLORUVTX¶DXFXQHGHVWURLVRSWLRQVG¶DIILFKDJHQ¶HVWDFWLYpHMHWRQDYHFODYDOHXUGDQVODSODFH
1'2SWLRQVLOHSLORWHFOLTXHVXUO¶XQGHVWURLV3LFWXUH3XVK%XWWRQ:37925'RX1'%FHOXLFLSUpVHQWH
DORUVOHVWURLVEDUUHVYHUWHVSRXUQRWLILHUTXHO¶DIILFKDJHHVWDFWLYp6LO¶XQHGHVRSWLRQVG¶DIILFKDJHHVW
GpMjDFWLYpHMHWRQGDQVODSODFH1'2SWLRQDYHFXQHYDOHXUSDUPLRXGHX[RSWLRQVV¶RIIUHQWDX
SLORWHx ,OSHXWGpVDFWLYHUO¶RSWLRQHQFOLTXDQWGHQRXYHDXVXUOH3LFWXUH3XVK%XWWRQFRUUHVSRQGDQWFHTXLD
SRXUHIIHWGHUHPSODFHUOHMHWRQGDQVODSODFH1'2SWLRQSDUXQMHWRQDYHFODYDOHXUHWG¶DIILFKHUWURLV
EDUUHVQRLUHVVXUOHVWURLV3LFWXUH3XVK%XWWRQx ,OSHXWFKRLVLUG¶DFWLYHUXQHDXWUHRSWLRQHQFOLTXDQWVXUOH3LFWXUH3XVK%XWWRQFRUUHVSRQGDQWjFHOOH
FLFHTXLDSRXUHIIHWGHGpVDFWLYHUO¶RSWLRQDFWXHOOHHWGHODUHPSODFHUSDUO¶RSWLRQGpVLUpH&HFLVH
WUDGXLWGDQVOHPRGqOH,&2SDUOHUHPSODFHPHQWGXMHWRQGDQVODSODFH1'2SWLRQSDUXQMHWRQDYHF
XQHDXWUHYDOHXURXHQIRQFWLRQGHODQRXYHOOHRSWLRQDFWLYpH
/HVUHQGXVJUDSKLTXHVDVVRFLpVjFHVGLIIpUHQWVpWDWVVRQWSUpVHQWpVHQ)LJXUH
'HODPrPHPDQLqUHOHVRSWLRQV:;HW7(55VRQWHQH[FOXVLYLWpPXWXHOOHV1RXVQHSUpVHQWRQV
SDVLFLOHPRGqOH,&2FRUUHVSRQGDQWjFHFRPSRUWHPHQWFDULOHVWDVVH]VLPLODLUHjFHOXLTXHQRXVYHQRQV
GHSUpVHQWHUHWQ¶DSSRUWHULHQGHQRXYHDXGDQVOHVSULQFLSHVGHPRGpOLVDWLRQ

DDXFXQHRSWLRQDFWLYpH

ERSWLRQ:37DFWLYpH

FRSWLRQ925'DFWLYpH

GRSWLRQ1'%DFWLYpH
)LJXUH5HQGXVJUDSKLTXHVDVVRFLpVjODJHVWLRQGHVRSWLRQVG
DIILFKDJH:37925'HW1'% 

)LJXUH0RGqOH,&2GHODJHVWLRQGHO¶H[FOXVLYLWpHQWUHOHVRSWLRQV G
DIILFKDJH:37925'HW1'%

2EMHW
G¶LQWHUDFWLRQ $FWLRQGHO¶XWLOLVDWHXU (YHQWKDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGH
GLDORJXHDVVRFLpHVjO¶HYHQWKDQGOHU
33%B:37 &OLF FOLFN2Q:37 WR:37:37WR2))
33%B925' &OLF FOLFN2Q925' WR925'925'WR2))
33%B1'% &OLF FOLFN2Q1'% WR1'%1'%WR2))
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHO¶H[FOXVLYLWpHQWUHOHVRSWLRQVG
DIILFKDJH:37
925'HW1'%


&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

eWDW 3ODFH eYpQHPHQWV 5HQGXDVVRFLp
:37925'HW
1'%GpVDFWLYpV
1'2SWLRQ -HWRQHQWUpDYHFODYDOHXU
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B:37
33%B925'HW33%B1'%
:37DFWLYp 1'2SWLRQ -HWRQHQWUpDYHFODYDOHXU $IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B925'
HW33%B1'%
$IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B:37
925'DFWLYp 1'2SWLRQ -HWRQHQWUpDYHFODYDOHXU $IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B:37HW
33%B1'%
$IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B925'
1'%DFWLYp 1'2SWLRQ -HWRQHQWUpDYHFODYDOHXU $IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B:37HW
33%B925'
$IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B1'%
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHO¶H[FOXVLYLWpHQWUHOHVRSWLRQVG
DIILFKDJH:37925'
HW1'%
/HPRGqOH,&2GHODJHVWLRQGXFKRL[GXPRGHHWGXUDQJHVXUO¶pFUDQGHQDYLJDWLRQHVWSUpVHQWp
HQ)LJXUH/D IRQFWLRQG¶DFWLYDWLRQDVVRFLpHHVWSUpVHQWpHGDQV OH7DEOHDXHW OD IRQFWLRQGH
UHQGX GDQV OH 7DEOHDX 6L QRXV SUHQRQV O¶H[HPSOH GX PRGH ORUVTXH OH SLORWH FOLTXH VXU OD
&RPER%R[ FRUUHVSRQGDQWH HW YDOLGH XQH HQWUpH OD WUDQVLWLRQ FKDQJH0RGH HVW IUDQFKLH 6RQ
IUDQFKLVVHPHQW UHPSODFH OH MHWRQ SUpVHQW GDQV OD SODFH 0RGH SDU XQ MHWRQ FRQWHQDQW XQH YDOHXU
FRUUHVSRQGDQWHDXQRXYHDXPRGH/¶HQWUpHG¶XQMHWRQGDQVFHWWHSODFHLPSRVHO¶DIILFKDJHGXQRXYHDX
PRGH

)LJXUH0RGqOH,&2GHODJHVWLRQGXFKRL[GXPRGHHWGXUDQJH 
2EMHW
G¶LQWHUDFWLRQ $FWLRQGHO¶XWLOLVDWHXU
(YHQW
KDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGH
GLDORJXHDVVRFLpHVjO¶HYHQWKDQGOHU
&RPER%R[BPRGH &OLF	YDOLGDWLRQG¶XQHHQWUpH VZLWFK0RGH FKDQJH0RGH
&RPER%R[BUDQJH &OLF	YDOLGDWLRQG¶XQHHQWUpH VZLWFK5DQJH FKDQJH5DQJH
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGXFKRL[GXPRGHHWGXUDQJH 
eWDW 3ODFH eYpQHPHQWV 5HQGXDVVRFLp
0RGH[DFWLYp 0RGH -HWRQHQWUpDYHFODYDOHXU[
0DUTXDJHUpLQLWLDOLVpDYHFODYDOHXU[
$IILFKDJHGXPRGH
FRUUHVSRQGDQWjODYDOHXU[
5DQJH[DFWLYp 5DQJH -HWRQHQWUpDYHFODYDOHXU[
0DUTXDJHUpLQLWLDOLVpDYHFODYDOHXU[
$IILFKDJHGXUDQJH
FRUUHVSRQGDQWjODYDOHXU[
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGXFKRL[GXPRGHHWGXUDQJH
ͻǤʹǤͳǤͶ 
	̴±ǯ
/HSDQQHDXGHODSDJH$)6B&3FRQVDFUpDXSDUDPpWUDJHGHO¶DXWRSLORWHSHUPHWx /¶HQJDJHPHQWGHO¶DXWRSLORWHJUkFHDX[3LFWXUH3XVK%XWWRQ$3HW$3x /¶DIILFKDJHGXGLUHFWHXUGHYROVXUOH3)'x /¶HQJDJHPHQWGXV\VWqPHG¶DXWRPDQHWWHx *pUHUOHVGLIIpUHQWVSDUDPqWUHVGHO¶DXWRSLORWH
R *HVWLRQGHODYLWHVVH
R *HVWLRQGXFDSRXGHODWUDMHFWRLUH
R *HVWLRQGHO¶DOWLWXGH
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

R *HVWLRQGHODYLWHVVHDVFHQVLRQQHOOHRXGHO¶DQJOHGHWUDMHFWRLUH
R (QJDJHPHQWGHODFDSWXUHGXORFDOL]HU
R (QJDJHPHQWGHO¶DWWHLQWHGHO¶DOWLWXGHVSpFLILpHjODYLWHVVHPD[LPDOH
R (QJDJHPHQWGXV\VWqPHG¶DXWRPDQHWWH
/D JHVWLRQ GHV 3LFWXUH3XVK%XWWRQ /2& $/7 $335 )' HW $7+5 HVW VLPLODLUH j FHOOH GHV
3LFWXUH3XVK%XWWRQ /6 HW 99 TXH QRXV DYRQV SUpVHQWpV SUpFpGHPPHQW WURLV EDUUHV QRLUHV DIILFKpHV
ORUVTXHOHVHUYLFHFRUUHVSRQGDQWHVWGpVDFWLYpHWWURLVEDUUHVYHUWHVDIILFKpHVORUVTX¶LOHVWDFWLYpQRXV
QHODSUpVHQWRQVGRQFSDVLFL
/DJHVWLRQGHV3LFWXUH3XVK%XWWRQUHVSRQVDEOHVGHO¶HQJDJHPHQWGHO¶DXWRSLORWHHVWVLPLODLUHPDLV
GLIIqUH HQ XQ SRLQW LO HVW QpFHVVDLUH GH VDYRLU VL O¶XQ GHV GHX[DXWRSLORWHV HVW HQJDJp(Q HIIHW OH
SDQQHDX GH JHVWLRQ GHV SDUDPqWUHV GH O¶DXWRSLORWH Q¶HVW DFWLYp TXH ORUVTX¶DXPRLQV O¶XQ GHV GHX[
DXWRSLORWHVHVWHQJDJp/HPRGqOH,&2GHODJHVWLRQG¶XQWHOFRPSRUWHPHQWHVWSUpVHQWpHQ)LJXUH
/DIRQFWLRQG¶DFWLYDWLRQDVVRFLpHHVWSUpVHQWpHGDQV OH7DEOHDXHW OD IRQFWLRQGHUHQGXGDQV OH
7DEOHDX$LQVLORUVTXHO¶XQGHVGHX[DXWRSLORWHVHVWDFWLYpSDUXQFOLFVXUOH3LFWXUH3XVK%XWWRQ
FRUUHVSRQGDQWOHMHWRQGHODSODFH$3B2))HVWHQOHYpHWXQMHWRQHVWSODFpGDQVODSODFH$3B21/¶RSpUDWLRQ
LQYHUVHVHUDHIIHFWXpHVLWRXVOHVDXWRSLORWHVVRQWGpVDFWLYpV

)LJXUH0RGqOH,&2GHODJHVWLRQGHO
HQJDJHPHQWGHO
DXWRSLORWH 
2EMHW
G¶LQWHUDFWLRQ
$FWLRQGH
O¶XWLOLVDWHXU
(YHQW
KDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGHGLDORJXHDVVRFLpHVj
O¶HYHQWKDQGOHU
33%B$3 &OLF FOLFN2Q$3 FOLFN2Q$3WR21FOLFN2Q$3WR21
FOLFN2Q$3WR2))FOLFN2Q$3WR2))
33%B$3 &OLF FOLFN2Q$3 FOLFN2Q$3WR21FOLFN2Q$3WR21
FOLFN2Q$3WR2))FOLFN2Q$3WR2))
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHO
HQJDJHPHQWGHO
DXWRSLORWH 
eWDW 3ODFHV eYpQHPHQWV 5HQGXDVVRFLp
$XWRSLORWHGpVHQJDJp $3B2)) -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
'pVDFWLYDWLRQGXSDQQHDXGHJHVWLRQGHV
SDUDPqWUHVGHO¶DXWRSLORWH
$XWRSLORWHHQJDJp $3B21 -HWRQHQWUp $FWLYDWLRQGXSDQQHDXGHJHVWLRQGHV
SDUDPqWUHVGHO¶DXWRSLORWH
$3GpVHQJDJp $3B2)) -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B$3
$3HQJDJp $3B21 -HWRQHQWUp $IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B$3
$3GpVHQJDJp $3B2)) -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B$3
$3HQJDJp $3B21 -HWRQHQWUp $IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B$3
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHO
HQJDJHPHQWGHO
DXWRSLORWH 
/RUVTXH OHSDQQHDXGHJHVWLRQGHVSDUDPqWUHVGH O¶DXWRSLORWHHVWDFWLYp OHSLORWHSHXWJpUHU OHV
SDUDPqWUHV GH YLWHVVH GH FDS GH WUDMHFWRLUH G¶DOWLWXGH GH YLWHVVH DVFHQVLRQQHOOH HW G¶DQJOH GH
WUDMHFWRLUH&KDFXQGHFHVSDUDPqWUHVSHXWrWUH0DQDJHGRX6HOHFWHG
1RXVQHSUpVHQWRQVSDVLFLOHVFRPSRUWHPHQWVGHVGLIIpUHQWVSDUDPqWUHVFDULOVVRQWDVVH]VLPLODLUHV
HWOHVSULQFLSHVGHPRGpOLVDWLRQPLVHQMHXVRQWVLPLODLUHV1RXVSUHQRQVO¶H[HPSOHGHODYLWHVVHSRXU
H[SOLTXHUOHVSULQFLSHVPLVHQMHXSDUFHFRPSRUWHPHQWVSpFLILTXH/HPRGqOH,&2GHODJHVWLRQGHOD
YLWHVVHHVWSUpVHQWpHQ)LJXUH/DJHVWLRQGHO¶(GLW%R[1XPHULFHVW ODPrPHTXHFHOOHTXHQRXV
DYRQVSUpVHQWpHSRXUODUpIpUHQFHGHSUHVVLRQDWPRVSKpULTXH/¶XQLTXHGLIIpUHQFHLFLHVWOHIDLWTXHOD
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

YLWHVVHVRLWPRGLILDEOHHQSHUPDQHQFH1RXVQHSUpVHQWRQVSDVOHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
FRUUHVSRQGDQWHVjFHWWHSDUWLHGXPRGqOH

)LJXUH0RGqOH,&2GHODJHVWLRQGHODYLWHVVH
/HPRGHGHJHVWLRQGHODYLWHVVH0DQDJHGRX6HOHFWHGHVWJpUpSDUOHPRGqOHSUpVHQWpHQKDXWGH
OD)LJXUH/DIRQFWLRQG¶DFWLYDWLRQFRUUHVSRQGDQWjFHWWHSDUWLHGXPRGqOHHVWSUpVHQWpHGDQV OH
7DEOHDXODIRQFWLRQGHUHQGXGDQVOH7DEOHDX/RUVTXHODYLWHVVHHVWHQPRGH0DQDJHGOH
SLORWHSHXWGpFLGHUG¶HQWUHUXQHQRXYHOOHYDOHXUGHYLWHVVHHWGHSDVVHUHQPRGH6HOHFWHGGHPDQLqUHj
HQJDJHUFHWWHQRXYHOOHYLWHVVH3RXUFHODDSUqVDYRLUHQWUpXQHQRXYHOOHYLWHVVHGDQVO¶(GLW%R[1XPHULF
FRUUHVSRQGDQWHLOFOLTXHVXUOH3LFWXUH3XVK%XWWRQ6HOHFWHGFRUUHVSRQGDQWjODYLWHVVHFHTXLGpFOHQFKH
OHIUDQFKLVVHPHQWGHODWUDQVLWLRQVZLWFK6SHHG7R6HOHFWHG'DQVOHPRGH6HOHFWHGOHSLORWHSHXWGpFLGHU
GHPRGLILHUODYLWHVVHGHQRXYHDX'DQVFHFDVDSUqVDYRLUPRGLILpODYLWHVVHGDQVO¶(GLW%R[1XPHULF
FRUUHVSRQGDQWHLOSHXWGHQRXYHDXFOLTXHUVXUOH3LFWXUH3XVK%XWWRQ6HOHFWHGSRXUHQJDJHUODQRXYHOOH
YLWHVVH IUDQFKLVVHPHQW GH OD WUDQVLWLRQFKDQJH6HOHFWHG6SHHG /H SLORWH SHXW pJDOHPHQW GpFLGHU GH
UHSDVVHUHQPRGH0DQDJHGHQFOLTXDQWVXUOH3LFWXUH3XVK%XWWRQ0DQDJHGFRUUHVSRQGDQWFHTXLHQWUDLQH
OHIUDQFKLVVHPHQWGHODWUDQVLWLRQVZLWFK6SHHG7R0DQDJHG
/HVUHQGXVJUDSKLTXHVDVVRFLpVjFHVGLIIpUHQWVPRGHVVRQWSUpVHQWpVHQ)LJXUH
2EMHW
G¶LQWHUDFWLRQ
$FWLRQGH
O¶XWLOLVDWHXU (YHQWKDQGOHU
7UDQVLWLRQVGXFRQWU{OHXUGHGLDORJXHDVVRFLpHVj
O¶HYHQWKDQGOHU
33%B6HOHFWHG &OLF VSG6HOHFWHG2Q VZLWFK6SHHG7R6HOHFWHGFKDQJH6HOHFWHG6SHHG
33%B0DQDJHG &OLF VSG0DQDJHG2Q VZLWFK6SHHG7R0DQDJHG
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHODYLWHVVH 
eWDW 3ODFHV eYpQHPHQWV 5HQGXDVVRFLp
9LWHVVHHQPRGH
0DQDJHG
6SHHG0DQDJHG -HWRQHQWUp
0DUTXDJHUpLQLWLDOLVp
$IILFKDJHGHODYLWHVVHHQPDJHQWD
9LWHVVHHQPRGH6HOHFWHG VSHHG6HOHFWHG -HWRQHQWUp $IILFKDJHGHODYLWHVVHHQF\DQ
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHODYLWHVVH 
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

D0RGH0DQDJHGDFWLYp E0RGH6HOHFWHGDFWLYp
)LJXUH5HQGXVJUDSKLTXHVDVVRFLpVDX[PRGHVGHJHVWLRQGHODYLWHVVH 
±
/H)&8$UHJURXSHGRX]HW\SHVGHZLGJHWVGLIIpUHQWVx 'HVREMHWVGHUHJURXSHPHQWRXFRQWDLQHU/D\HU%DVLF&RQWDLQHU3DQHOHW5DGLR%R[x 'HV ZLGJHWV G¶DFWLRQ &KHFN%XWWRQ &RPER%R[ (GLW%R[1XPHULF 3LFWXUH3XVK%XWWRQ HW
3LFWXUH7RJJOH%XWWRQx 'HVZLGJHWVG¶DIILFKDJH/DEHO*3B/LQHHW3LFWXUH
1RXV DYRQV H[SRVp GDQV OD VHFWLRQ  OHV SULQFLSHV JpQpULTXHV SRXU OD PRGpOLVDWLRQ GX
FRPSRUWHPHQWGHVZLGJHWVjO¶DLGHGHODQRWDWLRQ,&2,OHVWWRXWG¶DERUGLPSRUWDQWGHGpWHUPLQHUOHV
GLIIpUHQWVSDUDPqWUHVGHVGLIIpUHQWVZLGJHWVDLQVLTXHOHVpYpQHPHQWVTX¶LOVVRQWVXVFHSWLEOHVG¶HQYR\HU
¬ OD YXH GX JUDQG QRPEUH GH ZLGJHWV SUpVHQWV GDQV O¶DSSOLFDWLRQ QRXV FKRLVLVVRQV GH Q¶HQ
SUpVHQWHU TXH WURLV O¶(GLW%R[1XPHULF OD 5DGLR%R[ HW OH &KHFN%XWWRQ &HV WURLV ZLGJHWV VRQW
SDUWLFXOLqUHPHQWLQWpUHVVDQWVFDULOVDSSRUWHQWGHQRXYHOOHVSUREOpPDWLTXHVGHPRGpOLVDWLRQx /¶(GLW%R[1XPHULFXWLOLVHOHPRGH&DJLQJGXVHUYHXUDLQVLTXHOHVpYpQHPHQWVSURYHQDQWGHVDFWLRQV
XWLOLVDWHXUVXUOHFODYLHUSRXUODVDLVLHGHGRQQpHVx /D5DGLR%R[HVWXQFRQWDLQHUVSpFLDOFDUHOOHSHUPHWGHPDLQWHQLUGHX[RXSOXVZLGJHWVFRPSUHQDQW
XQ pWDW LQWHUQH FRPPH SDU H[HPSOH OHV&KHFN%XWWRQ TXL SHXYHQW rWUH VpOHFWLRQQpV RX QRQ HQ
H[FOXVLYLWpPXWXHOOHXQVHXOGHVZLGJHWVFRQWHQXVGDQVOD5DGLR%R[HVWVpOHFWLRQQpx /H&KHFN%XWWRQGRLWSRXYRLUJpUHUOHVDSSHOVGHPpWKRGHVSURYHQDQWG¶XQH5DGLR%R[
/H7DEOHDXSUpVHQWHOHVGLIIpUHQWVSDUDPqWUHVGHFHVZLGJHWVDLQVLTXHOHVpYpQHPHQWVTX¶LOV
VRQWVXVFHSWLEOHVG¶HQYR\HU/D)LJXUHSUpVHQWHOHVPRGqOHV&RPSR1HWGHFHVWURLVZLGJHWVHWOH
7DEOHDXSUpVHQWHOHVHUUHXUVTXHFHVZLGJHWVVRQWVXVFHSWLEOHVG¶HQYR\HU
:LGJHW ,QWHUDFWLYH $B(YHQW 3DUDPHWHU'HVLJQ7LPH 5XQWLPH
5DGLR%R[ 1R 
:LGJHW7\SH
:LGJHW,'
3DUHQW,'
9LVLEOH
(QDEOH
&KHFN%XWWRQ <HV $B(97B67$7(B&+$1*(
:LGJHW7\SH
:LGJHW,'
3DUHQW,'
3RV;
3RV<
6L]H;
6L]H<
0D[6WULQJ/HQJWK
$OLJQPHQW
3LFWXUH3RVLWLRQ
9LVLEOH
(QDEOH
6W\OH6HW
/DEHO6WULQJ
(GLW%R[1XPHULF <HV
$B(97B675,1*B&+$1*(B$%257('
$B(97B675,1*B&+$1*(
$B(97B675,1*B&21),50('
$B(97B(',7%2;B23(1('
:LGJHW7\SH
:LGJHW,'
3DUHQW,'
3RV;
3RV<
6L]H;
6L]H<
0D[)RUPDW6WULQJ/HQJWK
/HJHQG5HPRYHG
9LVLEOH
(QDEOH
6W\OH6HW
9DOXH
)RUPDW6WULQJ
(QWU\9DOLGDWLRQ
/HJHQG6WULQJ
/HJHQG3RVLWLRQ
0LQ9DOXH
0D[9DOXH
7DEOHDX&DUDFWpULVWLTXHVGHVZLGJHWVGHO
DSSOLFDWLRQ)&8$
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

:LGJHW (UURU 3DUDPHWHU (UURULGHQWLILHU
5DGLR%R[   
&KHFN%XWWRQ /DEHO6WULQJOHQJWK!0D[6WULQJ/HQJWK /DEHO6WULQJ $B(5525B675,1*B/(1*7+
(GLW%R[1XPHULF
/HJHQG6WULQJOHQJWK!
0D[6WULQJ/HQJWK
$B675,1* $B(5525B675,1*B/(1*7+

9DOXHLVQRWFRPSOLDQW
ZLWKWKH)RUPDW6WULQJ
ZKHQ)RUPDW6WULQJ
FRQWDLQVRQHRIµ¶µB¶
µ¶
$B9$/8( $B(5525B&21),*85$7,21

9DOXH0LQ9DOXH $B9$/8( $B(5525B0,1
9DOXH!0D[9DOXH $B9$/8( $B(5525B0$;
0LQ9DOXHLVQRW
FRPSOLDQWZLWKWKH
)RUPDW6WULQJZKHQ
)RUPDW6WULQJFRQWDLQV
RQHRIµ¶µB¶µ¶
$B0,10$;B9$/8(6 $B(5525B&21),*85$7,21

0D[9DOXHLVQRW
FRPSOLDQWZLWKWKH
)RUPDW6WULQJZKHQ
)RUPDW6WULQJFRQWDLQV
RQHRIµ¶µB¶µ¶
$B0,10$;B9$/8(6 $B(5525B&21),*85$7,21

7DEOHDX'HVFULSWLRQGHVHUUHXUVSRXUOHVZLGJHWVGHO
DSSOLFDWLRQ)&8$

D(GLW%R[1XPHULF
E5DGLR%R[
F&KHFN%XWWRQ
)LJXUH0RGqOHV&RPSR1HWGHVZLGJHWVGX)&8$TXHQRXVSUpVHQWRQV 
ͻǤʹǤʹǤͳ ±ǯ
/D )LJXUH SUpVHQWH OH PRGqOH ,&2 G¶XQH (GLW%R[1XPHULF /H FRPSRUWHPHQW G¶XQH
(GLW%R[1XPHULFHVWDVVH]FRPSOLTXpPDLVSHXWrWUHUpVXPpHQWURLVpWDWVSULQFLSDX[FKDFXQUHSUpVHQWp
SDUXQHSODFHGXPrPHQRPx ,GOHFRUUHVSRQGjO¶pWDWGXUDQWOHTXHOO¶(GLW%R[1XPHULFHVWHQDWWHQWHG¶XQpYpQHPHQWFRUUHVSRQGDQW
jXQHDFWLRQGHO¶XWLOLVDWHXUx (GLWLQJFRUUHVSRQGjO¶pWDWGXUDQWOHTXHOO¶XWLOLVDWHXUSHXWVDLVLUXQHGRQQpHGDQVO¶(GLW%R[1XPHULF
jO¶DLGHGXFODYLHUx :DLWLQJ)RU8$FRUUHVSRQGjO¶pWDWGXUDQWOHTXHOO¶(GLW%R[1XPHULFDWWHQGODFRQILUPDWLRQGHO¶8$SRXU
VDQRXYHOOHYDOHXU
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

/RUVTX¶HOOH HVW HQ PRGH ,GOH MHWRQ GDQV OD SODFH ,GOH O¶(GLW%R[1XPHULF DWWHQG XQ FOLF GH
O¶XWLOLVDWHXU 'DQV FH FDV OD UpFHSWLRQ G¶XQ FOLF XWLOLVDWHXU MHWRQ SODFp GDQV OD SODFH
6,3BSURFHVV0RXVH&OLFNHG GpFOHQFKH OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ SURFHVV0RXVH&OLFNHG TXL
GpSRVHXQMHWRQGDQVODSODFHFOLFNHG/HIUDQFKLVVHPHQWGHODWUDQVLWLRQRSHQ&DJLQJTXLVXLWFHGpS{W
GHMHWRQSHUPHWGHGHPDQGHUDXVHUYHXUG¶DFWLYHUOHPRGH&DJLQJ8QHIRLVOHPRGH&DJLQJDFWLYpXQ
MHWRQHVWSODFpGDQVODSODFHRSHQHGFHTXLDSRXUHIIHWGHGpFOHQFKHUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQ
WULJJHU(GLW%R[2SHQHGTXLSHUPHWGHIDLUHSDVVHUO¶(GLW%R[1XPHULFGDQVO¶pWDW(GLWLQJMHWRQGDQVOD
SODFH(GLWLQJ
/RUVTXHO¶(GLW%R[1XPHULFHVWGDQVO¶pWDW(GLWLQJWURLVVFpQDULRVVRQWSRVVLEOHVx /¶XWLOLVDWHXUVDLVLWXQHYDOHXUHQWDSDQWVXUOHVWRXFKHVGXFODYLHUFHTXLGpFOHQFKHGHVDSSHOVGHOD
PpWKRGH SURFHVV1RUPDO.H\ HW YDOLGH FHWWH YDOHXU HQ WDSDQW VXU OD WRXFKH GH YDOLGDWLRQ FH TXL
GpFOHQFKHO¶DSSHOGHODPpWKRGHSURFHVV9DOLGDWLRQ.H\'DQVFHFDVO¶(GLW%R[1XPHULFSDVVHGDQV
O¶pWDW :DLWLQJ)RU8$ MHWRQ GDQV OD SODFH :DLQWLQJ)RU8$ DSUqV DYRLU HQYR\p O¶pYpQHPHQW
$B(97B675,1*B&21),50('jO¶8$x /¶XWLOLVDWHXUVDLVLWXQHYDOHXUPDLVGpFLGHGHO¶DQQXOHU3RXUFHODLOWDSHODWRXFKHG¶DQQXODWLRQFH
TXLDSRXUHIIHWGHGpFOHQFKHUO¶DSSHOGHPpWKRGHSURFHVV$ERUW.H\HWGHUHSODFHUO¶(GLW%R[1XPHULF
GDQVO¶pWDW,GOHDYHFO¶DQFLHQQHYDOHXUx /HWHPSVOLPLWpSRXUO¶pGLWLRQHVWGpSDVVpVDQVTXHO¶XWLOLVDWHXUQ¶DLWDQQXOpRXYDOLGpODYDOHXUTX¶LO
HVWHQWUDLQGHVDLVLU'DQVFHFDVODVDLVLHHVWLJQRUpHHWO¶(GLW%R[1XPHULFSDVVHGHQRXYHDXGDQV
O¶pWDW,GOHDYHFO¶DQFLHQQHYDOHXU
'DQVOHVWURLVFDVO¶(GLW%R[1XPHULFGHPDQGHDXVHUYHXUGHGpVDFWLYHUOHPRGH&DJLQJDYDQWGH
SDVVHUGDQVO¶pWDWVXLYDQW
/RUVTX¶HOOHHVWGDQVO¶pWDW:DLWLQJ)RU8$O¶(GLW%R[1XPHULFDWWHQGODFRQILUPDWLRQGHO¶8$SDU
UDSSRUWjODYDOHXUTXLDpWpVDLVLHHWTX¶HOOHYLHQWGHOXLHQYR\HU&HWWHFRQILUPDWLRQSDVVHSDUXQDSSHO
j ODPpWKRGHVHW(QWU\9DOLGDWLRQ 6L O¶8$ IDLW XQ DSSHO j FHWWHPpWKRGH DYHF OD YDOHXUWUXH HOOH
FRQILUPH OD YDOHXU FH TXL D SRXU HIIHW GH GpFOHQFKHU OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
VHW(QWU\9DOLGDWLRQBTXLUHSODFHO¶(GLW%R[1XPHULFGDQVO¶pWDW,GOHDYHFODYDOHXUYHQDQWG¶rWUHVDLVLH
6LO¶8$IDLWXQDSSHOjFHWWHPpWKRGHDYHFODYDOHXUIDOVHHOOHLQILUPHODYDOHXUFHTXLDSRXUHIIHWGH
GpFOHQFKHUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQVHW(QWU\9DOLGDWLRQBTXLUHSODFHO¶(GLW%R[1XPHULFGDQV
O¶pWDW,GOHDYHFO¶DQFLHQQHYDOHXU(QILQVLO¶8$QHIDLWSDVDSSHOjFHWWHPpWKRGHGDQVXQWHPSVLPSDUWL
FHODGpFOHQFKH OH IUDQFKLVVHPHQWGH OD WUDQVLWLRQWLPH2XWB FHTXL LQILUPH ODYDOHXU VDLVLHHW UHSODFH
O¶(GLW%R[1XPHULFGDQVO¶pWDW,GOHDYHFO¶DQFLHQQHYDOHXU
/D)LJXUHpWDQW WUqVGLIILFLOHj OLUHQRXVSURSRVRQVHQ)LJXUHXQH[WUDLWGHFHPRGqOH
SUpVHQWpGHPDQLqUHjPHWWUHHQpYLGHQFHOHVFpQDULRVXLYDQWG¶XWLOLVDWLRQGHO¶(GLW%R[1XPHULFx 2XYHUWXUHGHO¶(GLW%R[1XPHULFSDUXQFOLFGHO¶XWLOLVDWHXU0RXVH&OLFNPDQDJHPHQWx 6DLVLHG¶XQHYDOHXU3UHVV1RUPDO.H\PDQDJHPHQWx 9DOLGDWLRQGHODVDLVLH3UHVV9DOLGDWLRQ.H\PDQDJHPHQWx 9DOLGDWLRQGHFHWWHYDOHXUSDUO¶8$8$YDOLGDWLRQPDQDJHPHQW
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV


)LJXUH0RGqOH,&2G¶XQH(GLW%R[1XPHULF
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

)LJXUH([WUDLWGXPRGqOH,&2G
XQH
(GLW%R[1XPHULF )LJXUH0RGqOH,&2G
XQH5DGLR%R[
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

ͻǤʹǤʹǤʹ ±ǯ
/D)LJXUHSUpVHQWHOHPRGqOH,&2GXFRPSRUWHPHQWG¶XQH5DGLR%R[&HOOHFLQHFRPSRUWH
TXH GHX[ SDUDPqWUHV PRGLILDEOHV HQ H[pFXWLRQ 9LVLEOH HW (QDEOH &HSHQGDQW HOOH SUpVHQWH XQ
FRPSRUWHPHQWSDUWLFXOLHUDILQGHSHUPHWWUHGHJDUDQWLUO¶H[FOXVLYLWpHQWUHODVpOHFWLRQGHVZLGJHWVTX¶HOOH
FRQWLHQW,OHVWLPSRUWDQWGHQRWHUTX¶XQHIRLVVpOHFWLRQQpXQZLGJHWQHSHXWrWUHGpVpOHFWLRQQpSDUXQ
FOLFGHO¶XWLOLVDWHXU&HSHQGDQWXQFOLFVXUXQDXWUHGHVZLGJHWVFRQWHQXVGDQVOD5DGLR%R[DSRXUHIIHW
GH GpVpOHFWLRQQHU OHZLGJHW VpOHFWLRQQp MXVTX¶DORUV DILQ GH JDUDQWLU TX¶LO Q¶\ DLW TX¶XQ VHXOZLGJHW
VpOHFWLRQQp
3RXUFHODORUVGHO¶LQLWLDOLVDWLRQOHVHUYHXUIDLWDSSHOjODPpWKRGHDGG:LGJHWDILQGHUHQVHLJQHUOD
5DGLR%R[DYHFOHVZLGJHWVTX¶HOOHFRQWLHQW&HFLOXLSHUPHWORUVTXHO¶XQGHVZLGJHWVTX¶HOOHFRQWLHQW
OD QRWLILH TX¶LO D pWp VpOHFWLRQQp GHSRXYRLUGpVpOHFWLRQQHU WRXV OHV DXWUHVZLGJHWVTX¶HOOH FRQWLHQW
&RQFUqWHPHQWORUVTXHO¶XQGHVZLGJHWVTX¶HOOHFRQWLHQWOXLQRWLILHTX¶LODpWpVpOHFWLRQQpDSSHOGHOD
PpWKRGH VHW5DGLR6HOHFW DYHF OD YDOHXU WUXH FHOD GpFOHQFKH OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
VHW6HOHFWHGTXLSODFHXQMHWRQGDQVODSODFHWR6HOHFW'DQVFHFDVLO\DWURLVSRVVLELOLWpVx /H ZLGJHW YHQDQW G¶rWUH VpOHFWLRQQp pWDLW GpMj VpOHFWLRQQp 'DQV FH FDV OD WUDQVLWLRQ
LJQRUH$OUHDG\6HOHFWHGHVWIUDQFKLHHWFHODQ¶LPSOLTXHDXFXQFKDQJHPHQWx $XFXQ ZLGJHW Q¶pWDLW VpOHFWLRQQp 'DQV FH FDV OD WUDQVLWLRQ VHOHFW%XWWRQ HVW IUDQFKLH 6RQ
IUDQFKLVVHPHQWJDUDQWLWODVpOHFWLRQGXZLGJHWHQODIRUoDQWDYHFXQDSSHOGHPpWKRGHHWSODFHXQ
MHWRQFRQWHQDQWOHZLGJHWVpOHFWLRQQpGDQVODSODFH6HOHFWHG%XWWRQx 8QZLGJHWGLIIpUHQWGHFHOXLTXLYLHQWG¶rWUHVpOHFWLRQQppWDLWVpOHFWLRQQp'DQVFHFDVODWUDQVLWLRQ
IRUFH&KHFN%XWWRQ'HVHOHFWLRQ HVW IUDQFKLH VL OH ZLGJHW VpOHFWLRQQp HVW XQ &KHFN%XWWRQ RX OD
WUDQVLWLRQ IRUFH3LFWXUH7RJJOH%XWWRQ'HVHOHFWLRQ HVW IUDQFKLH VL OH ZLGJHW VpOHFWLRQQp HVW XQ
3LFWXUH7RJJOH%XWWRQ/HIUDQFKLVVHPHQWGHFHVWUDQVLWLRQVDSRXUHIIHWGHIRUFHUXQHGpVpOHFWLRQGX
ZLGJHW SUpFpGHPPHQW VpOHFWLRQQp HW GH OH UHPSODFHU GDQV OD SODFH6HOHFWHG%XWWRQ SDU OHZLGJHW
YHQDQWG¶rWUHVpOHFWLRQQp
ͻǤʹǤʹǤ͵ ±ǯ
/D)LJXUHSUpVHQWHOHPRGqOH,&2GXFRPSRUWHPHQWG¶XQ&KHFN%XWWRQ/DVSpFLILFLWpGHFH
ZLGJHW HVW TX¶LO DXQ FRPSRUWHPHQW GLIIpUHQW VL VRQSDUHQW GLUHFW HVW XQ FRQWDLQHU FODVVLTXH RX XQH
5DGLR%R[
6LVRQSDUHQWGLUHFWHVWXQFRQWDLQHUFODVVLTXHOH&KHFN%XWWRQDJLWFRPPHXQERXWRQSRXVVRLULO
HVW VpOHFWLRQQp VXU UpFHSWLRQ G¶XQ FOLF V¶LO pWDLW GpVpOHFWLRQQp HW LQYHUVHPHQW IUDQFKLVVHPHQW GHV
WUDQVLWLRQVVHW7R)DOVHHWVHW7R7UXH
6L VRQSDUHQWGLUHFW HVW XQH5DGLR%R[ LO LJQRUH OHFOLF ORUVTX¶LO HVW GpMj VpOHFWLRQQp WUDQVLWLRQ
GLVFDUG&OLFNHWQRWLILHOD5DGLR%R[ORUVTX¶LOUHoRLWXQFOLFDORUVTX¶LOHVWGpVpOHFWLRQQpMHWRQGDQVOD
SODFH UDGLR%R[7R1RWLI\ HW IUDQFKLVVHPHQW GH OD WUDQVLWLRQ QRWLI\5DGLR%R[7KDW%HFDPH6HOHFWHG
/RUVTXH VRQ SDUHQW GLUHFW HVW XQH5DGLR%R[ OH&KHFN%XWWRQ OD QRWLILH pJDOHPHQW GHV FKDQJHPHQWV
G¶pWDWV UpFODPpV SDU O¶8$ IUDQFKLVVHPHQW GHV WUDQVLWLRQV VHW&KHFN%XWWRQ6WDWH HW
VHW&KHFN%XWWRQ6WDWH TXL SHUPHWWHQW OH GpFOHQFKHPHQW GHV WUDQVLWLRQV
QRWLI\5DGLR%R[7KDW%HFDPH8QVHOHFWHGHWQRWLI\5DGLR%R[7KDW%HFDPH6HOHFWHG

3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV


)LJXUH0RGqOH,&2G
XQ&KHFN%XWWRQ
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

±
1RXVDYRQVSUpVHQWpGDQVODVHFWLRQOHVSULQFLSDOHVIRQFWLRQQDOLWpVG¶XQVHUYHXUW\SLTXHGHV
DSSOLFDWLRQV DYLRQLTXHV LQWHUDFWLYHV SHUPHWWDQW GH UHVSHFWHU OH VWDQGDUG $5,1&  OH FDOFXO GHV
WHFKQLTXHVG¶LQWHUDFWLRQOHSLFNLQJHWOHUHQGXJUDSKLTXH1RXVQHOHVSUpVHQWRQVGRQFSDVGHQRXYHDX
GDQVFHWWHVHFWLRQ&HSHQGDQWQRXVSUpVHQWRQVSUHPLqUHPHQWODJHVWLRQGXPRGH&DJLQJRIIHUWSDUOH
VHUYHXUHWTXLSHUPHWjFHUWDLQVZLGJHWVWHOVTXHO¶(GLW%R[QXPHULFTXHQRXVYHQRQVGHSUpVHQWHUGH
EpQpILFLHUGHFHPRGH'HX[LqPHPHQWQRXVSUpVHQWRQVOHIRQFWLRQQHPHQWGX6FHQH*UDSKTXLSHUPHW
GHJpUHUODKLpUDUFKLHGHVZLGJHWV
ͻǤʹǤ͵Ǥͳ 

/HVHUYHXUSUpVHQWHXQFRPSRUWHPHQWVSpFLILTXHSRXUOHFXUVHXULORIIUHDX[ZLGJHWVXQPRGH
G¶HPSULVRQQHPHQWDSSHOp&DJLQJTXLLPSOLTXHTXHO¶XWLOLVDWHXUQHSHX[LQWHUDJLUTX¶DYHFOHZLGJHW
D\DQWGHPDQGpFHPRGHHQXWLOLVDQWOHFODYLHU&HPRGHLPSOLTXHpJDOHPHQWODGLVSDULWLRQGXFXUVHXU
JUDSKLTXH

)LJXUH([WUDLWGXPRGqOH,&2GXVHUYHXUJHVWLRQGHODIRQFWLRQQDOLWpGH&DJLQJ
/DPRGpOLVDWLRQ HQ ,&2 GX FRPSRUWHPHQW GX VHUYHXU FRUUHVSRQGDQW j FHWWH IRQFWLRQQDOLWp HVW
SUpVHQWpHHQ)LJXUH3DUGpIDXWOHPRGH&DJLQJGXVHUYHXUQ¶HVWSDVDFWLYpMHWRQGDQVODSODFH
&DJLQJ&ORVHG/RUVTX¶XQZLGJHWIDLWDSSHOjFHWWHIRQFWLRQQDOLWpGXVHUYHXUXQMHWRQHVWSODFpGDQVOD
SODFH 6,3BRSHQ&DJLQJ 6L OH VHUYHXU HVW ELHQ HQ PRGH &DJLQJ GpVDFWLYp MHWRQ GDQV OD SODFH
&DJLQJ&ORVHGLODFWLYHOHPRGH&DJLQJSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQRSHQ&DJLQJTXLHQOqYHOH
MHWRQGHODSODFH&DJLQJ&ORVHGSRXUOHSODFHUGDQVODSODFH&DJLQJ2SHQHGHWUHQGOHVHUYLFHHQSODoDQW
XQMHWRQGDQVODSODFH623BRSHQ&DJLQJ6LOHVHUYHXUHVWGpMjHQPRGH&DJLQJDFWLYpORUVGHO¶DSSHOGH
PpWKRGHFHOXLFLHVW LJQRUpSDU OH IUDQFKLVVHPHQWGH OD WUDQVLWLRQGLVFDUG2SHQ&DJLQJTXLQ¶DDXFXQ
LPSDFWVXUOHFRPSRUWHPHQW
/RUVTXHOHZLGJHWOHGpVLUHLOSHXWGHPDQGHUDXVHUYHXUGHGpVDFWLYHUGHQRXYHDXOHPRGH&DJLQJ
3RXU FHOD LO IDLW XQ DSSHO j OD PpWKRGH FORVH&DJLQJ &HW DSSHO SODFH XQ MHWRQ GDQV OD SODFH
6,3BFORVH&DJLQJ/HIUDQFKLVVHPHQWGHODWUDQVLWLRQFORVH&DJLQJSHUPHWDORUVGHGpVDFWLYHUOHPRGH
&DJLQJHQWUDQVIpUDQWOHMHWRQGHODSODFH&DJLQJ2SHQHGjODSODFH&DJLQJ&ORVHGHWHQUHQGDQWOHVHUYLFH
'HODPrPHPDQLqUHTXHORUVGHVRQDFWLYDWLRQVLOHPRGH&DJLQJHVWGpMjGpVDFWLYpMHWRQGDQVODSODFH
&DJLQJ&ORVHG FHW DSSHO GH PpWKRGH HVW LJQRUp SDU OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
GLVFDUG&DJLQJ&ORVHG
/RUVTXHOHPRGH&DJLQJHVWDFWLYpVHXOOHZLGJHWD\DQWGHPDQGpVRQDFWLYDWLRQFRPSRQHQWSHXW
UHFHYRLU OHV pYpQHPHQWV FODYLHU FRUUHVSRQGDQWV DX[ DFWLRQV GH O¶XWLOLVDWHXU /D WUDQVPLVVLRQ GH FHV
pYpQHPHQWVHVWUHSUpVHQWpHSDUOHVWURLVWUDQVLWLRQVKDQGOH$ERUW.H\&DJLQJKDQGOH9DOLGDWLRQ.H\&DJLQJ
HWKDQGOH1RUPDO.H\&DJLQJTXLVRQWIUDQFKLHVORUVGHODUpFHSWLRQGHVpYpQHPHQWVFRUUHVSRQGDQWV
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV


)LJXUH0RGqOH,&2GHODJHVWLRQGHVSDUDPqWUHV(QDEOHHW9LVLEOHSDUOH6FHQH*UDSK 
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

ͻǤʹǤ͵Ǥʹ 
±
/HJUDSKHGHVFqQHRX6FHQH*UDSKHVWUHVSRQVDEOHGHODJHVWLRQGHODKLpUDUFKLHGHVZLGJHWV,O
UHJURXSHWRXWHVOHVFDUDFWpULVWLTXHVGHO¶HQVHPEOHGHVZLGJHWVQpFHVVDLUHVjODIRLVDXUHQGXJUDSKLTXH
HWDXSLFNLQJ
3OXVFRQFUqWHPHQWLOHVWUHVSRQVDEOHGXFDOFXOGHODYLVLELOLWpHWO¶DFWLYDWLRQILQDOHGHVZLGJHWVDLQVL
TXH GX FDOFXO GH OHXU SRVLWLRQ DEVROXH VXU O¶pFUDQ FHV WURLV SDUDPqWUHV GpSHQGHQW GH OD YDOHXU GHV
SDUDPqWUHVGHOHXUVSDUHQWVYRLUVHFWLRQ,OUHJURXSHpJDOHPHQWWRXVOHVpOpPHQWVVSpFLILTXHV
SRXUOHUHQGXJUDSKLTXHGHFKDTXHZLGJHW(QILQLOSURSRVHXQHPpWKRGHILQG:LGJHW$WTXLSHUPHWGH
GpWHUPLQHUjSDUWLUG¶XQHSRVLWLRQ[\VXUO¶pFUDQGRQQpHOHZLGJHWDFWLIHWYLVLEOHVLWXpVRXVFHWWH
SRVLWLRQV¶LO\HQDXQ
ͿǤ͸Ǥ͹Ǥ͸Ǥͷ 
°
/D)LJXUHSUpVHQWHOHPRGqOH,&2GHODJHVWLRQGXFDOFXOGHVSDUDPqWUHV9LVLEOHHW(QDEOH
GHVZLGJHWV3RXUFKDTXHZLGJHWFHVGHX[SDUDPqWUHVGpSHQGHQWGHODYDOHXUGHVSDUDPqWUHVGHOHXUV
SDUHQWVYRLUVHFWLRQ3OXVFRQFUqWHPHQWODYLVLELOLWpHWO¶DFWLYDWLRQGHVZLGJHWVSHXWrWUHGLYLVpH
HQGHX[SDUDPqWUHVOHSDUDPqWUH$TXLSHXWrWUHPRGLILpSDUO¶8$HWTXLHVWSUpVHQWGDQVFKDFXQ
GHVPRGqOHV,&2GHZLGJHWVTXHQRXVDYRQVSUpVHQWpVHWOHSDUDPqWUHFRQWH[WXHOTXLGpSHQGGHOD
YDOHXUGHVSDUDPqWUHV$GHWRXVVHVSDUHQWVHWGRQFGXFRQWH[WHGHFHZLGJHW$LQVLVLO¶RQSUHQG
O¶H[HPSOHGHODYLVLELOLWpTX¶HOOHTXHVRLWODYDOHXUGXSDUDPqWUH$GXZLGJHWVLO¶XQGHVSDUHQWVGX
ZLGJHWDVRQSURSUHSDUDPqWUH$jIDOVHDORUVODYDOHXUGXSDUDPqWUHFRQWH[WXHOGXZLGJHWVHUDj
IDOVH&RQFUqWHPHQWGDQVFHFDVLOQHVHUDSDVDIILFKpjO¶pFUDQHWQHSRXUUDGRQFSDVrWUHYLVLEOHSDU
O¶XWLOLVDWHXU
3RXUUpVXPHUODYDOHXUGXSDUDPqWUH$HVWJpUpHSDUFKDFXQGHVZLGJHWVVpSDUpPHQWFHOOHGX
SDUDPqWUHFRQWH[WXHOHVWJpUpHSDUOH6FHQH*UDSKFDUF¶HVWOXLTXLDODFRQQDLVVDQFHGHWRXVOHVZLGJHWV
/DYLVLELOLWpHW O¶DFWLYDWLRQFRQWH[WXHOOHVGHVZLGJHWVVRQWJpUpHVSDUGHVPRGqOHVVLPLODLUHVTXL
VRQWSUpVHQWpVHQ)LJXUH3RXUJpUHUOHVSDUDPqWUHVFRQWH[WXHOV9LVLEOHHW(QDEOHOH6FHQH*UDSK
SRVVqGHGHX[SODFHVSRXUFKDFXQGHVHVSDUDPqWUHVVRLWXQWRWDOGHTXDWUHSODFHVx /DSODFH(QDEOHUHJURXSHWRXVOHVZLGJHWVSRXUTXLODYDOHXUGXSDUDPqWUHFRQWH[WXHO(QDEOHHVWWUXH
&KDTXHZLGJHWHVWUHSUpVHQWpSDUXQMHWRQFRQWHQDQWO¶HQVHPEOHGHSDUDPqWUHV^:LGJHW,'3DUHQW,'
(QDEOH` R:LGJHW,'FRUUHVSRQGjO¶LGHQWLILDQWGXZLGJHW3DUHQW,'jO¶LGHQWLILDQWGHVRQSDUHQWOH
SOXVSURFKHHW(QDEOHFRUUHVSRQGjODYDOHXUGHVRQSDUDPqWUH$FHOXLVWRFNpGDQVOHPRGqOH,&2
GXZLGJHWx /DSODFH1RW(QDEOHUHJURXSHWRXVOHVZLGJHWVSRXUTXLODYDOHXUGXSDUDPqWUHFRQWH[WXHO(QDEOHHVW
IDOVH&KDTXHZLGJHWHVWpJDOHPHQW UHSUpVHQWpSDUXQ MHWRQFRQWHQDQW O¶HQVHPEOHGHVSDUDPqWUHV
^:LGJHW,'3DUHQW,'(QDEOH`x /DSODFH9LVLEOHUHJURXSHWRXVOHVZLGJHWVSRXUTXLODYDOHXUGXSDUDPqWUHFRQWH[WXHO9LVLEOHHVW
WUXH&KDTXHZLGJHW HVW UHSUpVHQWpSDU XQ MHWRQ FRQWHQDQW O¶HQVHPEOH GHV SDUDPqWUHV ^:LGJHW,'
3DUHQW,'9LVLEOH` R:LGJHW,'FRUUHVSRQGjO¶LGHQWLILDQWGXZLGJHW3DUHQW,'jO¶LGHQWLILDQWGHVRQ
SDUHQWOHSOXVSURFKHHW9LVLEOHFRUUHVSRQGjODYDOHXUGHVRQSDUDPqWUH$FHOXLVWRFNpGDQVOH
PRGqOH,&2GXZLGJHWx /DSODFH1RW9LVLEOHUHJURXSHWRXVOHVZLGJHWVSRXUTXLODYDOHXUGXSDUDPqWUHFRQWH[WXHO9LVLEOH
HVWIDOVH&KDTXHZLGJHWHVWpJDOHPHQWUHSUpVHQWpSDUXQMHWRQFRQWHQDQWO¶HQVHPEOHGHSDUDPqWUHV
^:LGJHW,'3DUHQW,'9LVLEOH`
/HFRPSRUWHPHQWSRXUODJHVWLRQGHVSDUDPqWUHVFRQWH[WXHOV9LVLEOHHW(QDEOHHVWVLPLODLUH3RXU
O¶H[SOLTXHU QRXVSUHQRQV O¶H[HPSOHGXSDUDPqWUH(QDEOH3OXVSDUWLFXOLqUHPHQW QRXVH[SOLFLWRQV OH
FRPSRUWHPHQWGX6FHQH*UDSKORUVTX¶XQGHVZLGJHWVGHO¶DSSOLFDWLRQGHYLHQWLQDFWLIOHFRPSRUWHPHQW
ORUVTX¶XQZLGJHWGHYLHQWDFWLIHVWVLPLODLUHjFHOXLFL
/H6FHQH*UDSK HVW DERQQpDX[FKDQJHPHQWVG¶pWDWVGHVZLGJHWV&RQFUqWHPHQW FHFL HVW UHQGX
SRVVLEOHJUkFHjO¶XWLOLVDWLRQGHO¶RXWLO3HW6KRSHWGHVRQLQWHUSUqWHTXLSHUPHWGHIRXUQLUGHVpYpQHPHQWV
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

ORUVTX¶LO\DXQFKDQJHPHQWG¶pWDWGDQVXQPRGqOH,&2$LQVLOH6FHQH*UDSKHVWDERQQpDX[HQWUpHV
GHMHWRQVGDQVOHVSODFHV(QDEOHHW1RW(QDEOHGXPRGqOH,&2GHFKDTXHZLGJHWSRVVpGDQWFHSDUDPqWUH
3RXUFHODLOHVWDERQQpDX[PpWDpYpQHPHQWV1RW(QDEOHGB7RNHQ$GGHGHW(QDEOHGB7RNHQ$GGHGGHWRXV
OHVPRGqOHV,&2UHSUpVHQWDQWGHVZLGJHWVFRQWHQDQWFHSDUDPqWUH&HVPpWDpYpQHPHQWVVRQWHQYR\pV
SDUO¶LQWHUSUqWHGH3HW6KRS
$LQVLORUVTX¶XQZLGJHWDFWLIGHYLHQWLQDFWLIODWUDQVLWLRQDVN'LVDEOLQJHVWIUDQFKLHFHTXLSODFH
XQMHWRQFRQWHQDQWO¶LGHQWLILDQWGXZLGJHWDLQVLTXHODQRXYHOOHYDOHXUGHVRQSDUDPqWUH(QDEOHIDOVH
GDQV FH FDV GDQV OD SODFH 7R'LVDEOH ¬ FH PRPHQW GHX[ FDV GH ILJXUH VRQW HQYLVDJHDEOHV
3UHPLqUHPHQWVLOHZLGJHWVHWURXYDLWGpMjGDQVODSODFH1RW(QDEOHSDUH[HPSOHVLO¶XQGHFHVSDUHQWV
pWDLWLQDFWLIODWUDQVLWLRQ:LGJHW$OUHDG\1RW(QDEOHHVWIUDQFKLHHWUHPSODFHOHMHWRQFRUUHVSRQGDQWDX
ZLGJHWGDQVODSODFH1RW(QDEOHSDUXQQRXYHDXMHWRQ&HFLSHUPHWGHJDUDQWLUTXHODYDOHXUGXSDUDPqWUH
(QDEOHGHFKDFXQGHVZLGJHWVFRQWHQXVGDQVODSODFH1RW(QDEOHHVWPLVHjMRXU'HX[LqPHPHQWVLOH
ZLGJHWVHWURXYDLWGDQVODSODFH(QDEOHODWUDQVLWLRQ:LGJHW(QDEOHHVWIUDQFKLHFHTXLSODFHXQMHWRQ
GDQVODSODFH7R%H1RW(QDEOH¬FHPRPHQWGHX[FDVGHILJXUHVRQWHQYLVDJHDEOHV3UHPLqUHPHQWOH
ZLGJHWHVWXQFRQWDLQHULOIDXWV¶DVVXUHUGDQVFHFDVTXHWRXVOHVZLGJHWVTX¶LOFRQWLHQWHWTXLVRQWGDQV
ODSODFH(QDEOHVRLHQWWUDQVIpUpVGDQVODSODFH1RW(QDEOH&HWUDQVIHUWHVWHIIHFWXpSDUOHIUDQFKLVVHPHQW
GHODWUDQVLWLRQ/RRN)RU(QDEOH&KLOGUHQ'HX[LqPHPHQWVLOHZLGJHWQ¶HVWSDVXQFRQWDLQHURXVLSOXV
DXFXQGHVZLGJHWVTX¶LOFRQWLHQWQ¶HVWVWRFNpGDQVODSODFH(QDEOHLOHVWGpSRVpGDQVODSODFH1RW(QDEOH
SDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQVHW1RW(QDEOH&HWUDLWHPHQWHVWHIIHFWXpSRXUWRXVOHVZLGJHWVTXL
VHWURXYHQWGDQVODSODFH7R%H1RW(QDEOHFHTXLSHUPHWXQWUDLWHPHQWUpFXUVLISRXUWRXVOHVFRQWDLQHUV
/RUVTX¶XQ ZLGJHW SDVVH GDQV OD SODFH 1RW(QDEOH SDU OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
VHW1RW(QDEOHXQMHWRQHVWpJDOHPHQWGpSRVpGDQVODSODFHVHW1RW(QDEOH&HMHWRQSHUPHWODPLVHjMRXU
GX SDUDPqWUH (QDEOH SRXU OH UHQGX JUDSKLTXH /H FRPSRUWHPHQW TXL V¶HQVXLW HVW H[SOLTXp GDQV OD
VHFWLRQTXLH[SOLTXHODJHVWLRQGHVGLIIpUHQWVSDUDPqWUHVSRXUOHUHQGXJUDSKLTXH
ͿǤ͸Ǥ͹Ǥ͸Ǥ͸ 
°
/HVSDUDPqWUHVGHSRVLWLRQ3RV;HW3RV<DLQVLTXHFHX[GHWDLOOH6L]H;HW6L]H<VRQWWUDLWpVGHOD
PrPHPDQLqUHTXHOHVSDUDPqWUHV(QDEOHHW9LVLEOHORUVTXHO¶XQGHVSDUDPqWUHVGHSRVLWLRQRXGH
WDLOOHHVWPRGLILpSRXUXQZLGJHWFHWWHPRGLILFDWLRQHVWUpSHUFXWpHUpFXUVLYHPHQWVXUOHVHQIDQWVGHFH
ZLGJHW VLFHOXLFLHVWXQFRQWDLQHU1RXVQHSUpVHQWRQVSDV LFL WRXV OHVPRGqOHVFRUUHVSRQGDQWVj OD
JHVWLRQGHFHVGHX[SDUDPqWUHVFDULOVVRQWWUqVVLPLODLUHV&HSHQGDQWDILQGHFODULILHUODPDQLqUHGRQW
LOVVRQWWUDLWpVQRXVSUpVHQWRQVO¶H[HPSOHGXSDUDPqWUH3RV;

)LJXUH0RGqOH,&2GHODJHVWLRQGHVSDUDPqWUHV3RV;SDUOH6FHQH*UDSK 
/HPRGqOH,&2FRUUHVSRQGDQWjODJHVWLRQGHVSDUDPqWUHV3RV;HVWSUpVHQWpHQ)LJXUH7RXV
OHVZLGJHWVVRQWVWRFNpVGDQVODSODFH3RVLWLRQV&KDTXHMHWRQGHFHWWHSODFHFRUUHVSRQGjXQZLGJHW
UHSUpVHQWpSDUO¶HQVHPEOHGHVSDUDPqWUHV^ ZLGJHW,'LQGH[SRVLWLRQV` /RUVTXHOHSDUDPqWUH3RV;G¶XQ
ZLGJHW HVWPRGLILp OD WUDQVLWLRQVHW3RV; HVW IUDQFKLH SODoDQWXQ MHWRQ FRQWHQDQWGHX[SDUDPqWUHV
ZLGJHW,' O¶LGHQWLILDQWGXZLGJHWHWSDUHQW,'FHOXLGHVRQSDUHQWGDQV ODSODFHS&HFLHQWUDvQHOH
IUDQFKLVVHPHQWGHODWUDQVLWLRQWTXLSHUPHWGHGpSODFHUOHMHWRQFRUUHVSRQGDQWDXZLGJHWGHODSODFH
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

3RVLWLRQV YHUV OD SODFH UHDG\7R/RRN)RU&KLOGUHQ7R6HW3RV; DSUqV DYRLU FDOFXOp VHV QRXYHOOHV
FRRUGRQQpHVDEVROXHVHQIRQFWLRQGHFHOOHVGHVRQSDUHQW¬FHPRPHQWOjVLOHZLGJHWHVWXQFRQWDLQHU
ODWUDQVLWLRQVHW&KLOGUHQ$3RV;HVWIUDQFKLHSRXUWRXVVHVHQIDQWVVLQRQODWUDQVLWLRQPRGLI3RV'RQHHVW
IUDQFKLHUHSODoDQWOHZLGJHWDYHFVHVQRXYHOOHVFRRUGRQQpHVGDQVODSODFH3RVLWLRQV
ͿǤ͸Ǥ͹Ǥ͸Ǥ͹ 
°
6L QRXV UHYHQRQV VXU OHPRGqOH SUpVHQWp HQ )LJXUH ORUVTX¶XQZLGJHW SDVVH GDQV OD SODFH
1RW(QDEOHSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQVHW1RW(QDEOHXQMHWRQHVWpJDOHPHQWGpSRVpGDQVOD
SODFHVHW1RW(QDEOH 3RXU IDFLOLWHU OD OHFWXUH GXPRGqOH OH WUDLWHPHQW GX MHWRQ GDQV FHWWH SODFH HVW
SUpVHQWpHQ)LJXUHRQRXVUHWURXYRQVODSODFHVHW1RW(QDEOHVRXVODIRUPHG¶XQHSODFHYLUWXHOOH
YRLU VHFWLRQ 1RXVSRXYRQV YRLU VXU FHPRGqOH TXH OH SODFHPHQW G¶XQ MHWRQ GDQV FHWWH SODFH
GpFOHQFKH OH IUDQFKLVVHPHQW GH O¶XQH GHV WUDQVLWLRQVVHW1RW(QDEOH RXVHW1RW(QDEOH &HWWH DFWLRQ
SHUPHWO¶DFWXDOLVDWLRQGXSDUDPqWUH(QDEOHGXZLGJHWGDQVO¶XQHGHVSODFHV'UDZDEOHRX1RW'UDZDEOH
TXL VRQW XWLOLVpHV SRXU OH UHQGX JUDSKLTXH &HV SODFHV UHJURXSHQW HQ HIIHW WRXV OHV ZLGJHWV GH
O¶DSSOLFDWLRQHWSRXUFKDTXHZLGJHWWRXVOHVSDUDPqWUHVQpFHVVDLUHVDXUHQGXJUDSKLTXH
$LQVLFKDTXHZLGJHWHVWUHSUpVHQWpGDQVO¶XQHGHFHVSODFHVSDUXQMHWRQFRQWHQDQWO¶HQVHPEOHGHV
SDUDPqWUHVVXLYDQWV^ ,QGH[:LGJHW,'3DUDPHWHUV` R,QGH[FRUUHVSRQGjO¶LQGH[GHFUpDWLRQGXZLGJHW
:LGJHW,'jVRQLGHQWLILDQWHW3DUDPHWHUVjO¶HQVHPEOHGHVSDUDPqWUHVQpFHVVDLUHVDXGHVVLQGXZLGJHW
SDU H[HPSOH SRXU XQ 3LFWXUH3XVK%XWWRQ (QDEOHFRQWH[WXHO +LJKOLJKWHG 3LFWXUH5HIHUHQFH
/DEHO6WULQJHW6W\OH6HW/HSDUDPqWUH9LVLEOHQ¶HVWSDVLQFOXVGDQVFHWWHOLVWHFDULOHVWUHSUpVHQWpSDU
OHIDLWTXHOHMHWRQFRUUHVSRQGDQWHVWSODFpGDQVODSODFH'UDZDEOHDXTXHOFDV9LVLEOH WUXHRXGDQVOD
SODFH1RW'UDZDEOHDXTXHOFDV9LVLEOH IDOVH/DPLVHjMRXUGHFHVSDUDPqWUHVQ¶HVWSDVUHSUpVHQWpH
LFLSRXUGHVUDLVRQVGHOLVLELOLWpPDLVVHIDLWGHODPrPHPDQLqUHTXHODPLVHjMRXUGXSDUDPqWUH(QDEOH
SDUDERQQHPHQWDXFRPSRUWHPHQWGXZLGJHWHWjODPRGLILFDWLRQGHVHVSDUDPqWUHV

)LJXUH0RGqOH,&2GHODJHVWLRQGHVZLGJHWVjGHVVLQHUSDUOH6FHQH*UDSK 
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV


)LJXUH0RGqOH,&2GHODJHVWLRQGHODIRQFWLRQILQG:LGJHW$WGX6FHQH*UDSK 
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV

ͿǤ͸Ǥ͹Ǥ͸Ǥͺ 

/DIRQFWLRQILQG:LGJHW$WSHUPHWGHGpWHUPLQHUV¶LO\HQDXQTXHOHVWOHZLGJHWDFWLIHWYLVLEOHj
XQH SRVLWLRQ GRQQpH 3RXU FHOD HOOH SDUFRXUW O¶HQVHPEOH GHV ZLGJHWV DILQ GH GpWHUPLQHU OH ZLGJHW
FRQFHUQp&HSDUFRXUVHVWHIIHFWXpGDQV O¶RUGUH LQYHUVHGXGHVVLQGHVZLGJHWV(QHIIHWVLSOXVLHXUV
ZLGJHWV VRQW VXSHUSRVpVDXPrPHHQGURLWGH O¶pFUDQF¶HVWFHOXLTXLHVWYXSDU OHSLORWH HWGRQF OH
GHUQLHUGHVVLQpTXLHVWFRQFHUQpSDUO¶DFWLRQGHFHOXLFL
/D)LJXUHSUpVHQWHOHPRGqOH,&2GHODJHVWLRQGHFHWWHIRQFWLRQ$LQVLSRXUFKDTXHDSSHOGH
FHWWHIRQFWLRQMHWRQSODFpGDQVODSODFH6,3BILQG:LGJHW$WO¶HQVHPEOHGHVZLGJHWVHVWSDUFRXUXGDQV
O¶RUGUHLQYHUVHGHOHXUGHVVLQ3RXUFKDTXHZLGJHWODIRQFWLRQYpULILHFLQTFDVGHILJXUHVGLIIpUHQWVx /HZLGJHWQ¶HVWSDVYLVLEOHIUDQFKLVVHPHQWGHODWUDQVLWLRQJR7R1H[W,QGH[$V1RW9LVLEOH'DQVFH
FDVOHZLGJHWQHSHXWSDVrWUHOHZLGJHWFRQFHUQpSDUO¶DFWLRQGHO¶XWLOLVDWHXUHWRQSDVVHDXZLGJHW
VXLYDQWx /H ZLGJHW Q¶HVW SDV XQ ZLGJHW LQWHUDFWLI IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
JR7R1H[W,QGH[$V1RW,QWHUDFWLYH'DQVFHFDV OHZLGJHWQHSHXWSDVrWUH OHZLGJHWFRQFHUQpSDU
O¶DFWLRQGHO¶XWLOLVDWHXUHWRQSDVVHDXZLGJHWVXLYDQWx /H ZLGJHW Q¶HVW SDV SODFp VRXV OD SRVLWLRQ IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
JR7R1H[W,QGH[$V1RW8QGHU7KH0RXVHRXJR7R1H[W,QGH[$V1RW8QGHU7KH0RXVHHQIRQFWLRQGHVRQpWDW
DFWLIRXQRQ'DQVFHFDVOHZLGJHWQHSHXWSDVrWUHOHZLGJHWFRQFHUQpSDUO¶DFWLRQGHO¶XWLOLVDWHXU
HWRQSDVVHDXZLGJHWVXLYDQWx /H ZLGJHW HVW SODFp VRXV OD SRVLWLRQ PDLV Q¶HVW SDV DFWLI IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
SLFN1RW(QDEOHG:LGJHW'DQVFHFDVOHZLGJHWHVWOHZLGJHWFRQFHUQpSDUOHFOLFPDLVpWDQWGRQQp
TXHFHOXLFLHVWLQDFWLIODIRQFWLRQUHWRXUQHFHTXLVLJQLILHTX¶DXFXQZLGJHWDFWLIHWYLVLEOHQ¶HVW
SODFpVRXVOHFXUVHXUx /HZLGJHWHVWVRXVODSRVLWLRQHWHVWDFWLIIUDQFKLVVHPHQWGHODWUDQVLWLRQSLFN:LGJHW'DQVFHFDV
OHZLGJHWHVW FHOXLFRQFHUQpSDU O¶DFWLRQGH O¶XWLOLVDWHXU HW OD IRQFWLRQ UHWRXUQH O¶LGHQWLILDQWGHFH
ZLGJHWx $XFXQ ZLGJHW YLVLEOH HW DFWLI Q¶HVW SODFp VRXV OD SRVLWLRQ IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
QRWLI\1R:LGJHW3LFNHG'DQVFHFDVODIRQFWLRQUHWRXUQH

ͻǤ͵ àǯ
7RXV OHVPRGqOHV TXH QRXV YHQRQV GH SUpVHQWHU RQW pWp GpYHORSSpV DYHF O¶RXWLO 3HW6KRS YRLU
VHFWLRQ&HOXLFLRIIUHjODIRLVXQHQYLURQQHPHQWGHGpYHORSSHPHQWSRXUOHVGLIIpUHQWVPRGqOHV
,&2HWOHFRGH-DYDDVVRFLpHWXQHQYLURQQHPHQWG¶H[pFXWLRQGHVPRGqOHV
1RVPRGqOHV,&2VRQWGRQFGHVVSpFLILFDWLRQVH[pFXWDEOHVGXFRPSRUWHPHQWGHQRWUHDSSOLFDWLRQ
)&86/D)LJXUHSUpVHQWHODPLVHHQ°XYUHGHO¶pWXGHGHFDVHWO¶H[pFXWLRQGHVGLIIpUHQWVPRGqOHV
,&2GX)&86jO¶DLGHGHO¶RXWLO3HW6KRS&HWWHILJXUHQRXVSHUPHWGHPHWWUHHQpYLGHQFH
 /HV GLIIpUHQWHV LQVWDQFHV GH FKDTXH &2FODVVH XWLOLVpHV &KDTXH LQVWDQFH G¶XQ W\SH SDUWLFXOLHU
FRUUHVSRQGHQH[pFXWLRQjO¶XQGHVZLGJHWVGX)&861RXVSRXYRQVDLQVLYRLUSDUH[HPSOH
OHVGRX]HLQVWDQFHVGHOD&2FODVVH$B%$6,&B&217$,1(5TXLFRUUHVSRQGHQWDX[GRX]HZLGJHWVGH
W\SH%DVLF&RQWDLQHU
 /HVGLIIpUHQWVPRGqOHVGHV LQVWDQFHVH[pFXWpHV ,FLQRXVSRXYRQVYRLUODSDUWLHGXFRQWU{OHXUGH
GLDORJXH UHVSRQVDEOH GX FRPSRUWHPHQW GH OD JHVWLRQ GH OD YLWHVVH LFL OD YLWHVVH HVW HQ PRGH
6HOHFWHG
 /DIHQrWUHSUpVHQWDQWOH)&861RXVSRXYRQVYRLUTXHOHFRPSRUWHPHQWDIILFKpFRUUHVSRQGELHQj
FHOXL SUpVHQWp GDQV OH SRLQW  QRXV SRXYRQV HQ HIIHW FRQVWDWHU TXH O¶DIILFKDJH GH OD YLWHVVH
FRUUHVSRQGELHQDXPRGH6HOHFWHG
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

 /DSDOHWWHG¶pGLWLRQTXLSHUPHWGHJOLVVHUGpSRVHUOHVGLIIpUHQWVpOpPHQWVGHODQRWDWLRQ,&2GDQVOH
PRGqOH
 /HGpERJXHXU

)LJXUH0LVHHQ°XYUHHWp[pFXWLRQGHVPRGqOHV,&2GX)&86DYHFO¶RXWLO3HW6KRS
$LQVL ODPRGpOLVDWLRQ GH O¶DSSOLFDWLRQ )&86 HVW FRQVWLWXpH GH  LQVWDQFHV GHPRGqOHV ,&2
H[pFXWpVSDUO¶RXWLO3HW6KRS7RXVFHVPRGqOHVFRUUHVSRQGHQWDX[pOpPHQWVVXLYDQWVx LQVWDQFHVGHVGLIIpUHQWVW\SHVGH&2FODVVHVGHVZLGJHWVFRUUHVSRQGHQWFKDFXQHVjODGHVFULSWLRQ
H[pFXWDEOHGXFRPSRUWHPHQWGHVZLGJHWVGHO¶DSSOLFDWLRQx LQVWDQFHFRUUHVSRQGjODGHVFULSWLRQH[pFXWDEOHGXFRPSRUWHPHQWGXFRQWU{OHXUGHGLDORJXHx  LQVWDQFHV FRUUHVSRQGHQW j OD IRQFWLRQ G¶DFWLYDWLRQ HW GH UHQGX HW  LQVWDQFH FRUUHVSRQG j OD
SUpVHQWDWLRQx LQVWDQFHVFRUUHVSRQGHQWjODGHVFULSWLRQH[pFXWDEOHGXFRPSRUWHPHQWGXVHUYHXUOH6FHQH*UDSKHW
OH.LGV6HUYHUx  LQVWDQFHV VRQW UHVSRQVDEOHV GH O¶LQLWLDOLVDWLRQ GH O¶DSSOLFDWLRQ HW GHV GLIIpUHQWV PRGqOHV TXL OD
FRQVWLWXHQW
(QILQ pWDQWGRQQpTXH OHVGLIIpUHQWVPRGqOHV FRUUHVSRQGHQW DX[ VSpFLILFDWLRQV H[pFXWDEOHVGHV
GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GH QRWUH )&86 LO HVW SRVVLEOH ORUV GH O¶H[pFXWLRQ G¶HIIHFWXHU GHV
PRGLILFDWLRQVVXUFHVVSpFLILFDWLRQV&HOOHVFLRQWXQLPSDFWLPPpGLDWVXUO¶H[pFXWLRQGX)&86
3RXULOOXVWUHUFHFLQRXVSUHQRQVO¶H[HPSOHGHODJHVWLRQGXPRGHGHODYLWHVVHGDQVOHFRQWU{OHXU
GHGLDORJXHSUpVHQWpHHQVHFWLRQ/HFRPSRUWHPHQWQRUPDOHVWSUpVHQWpHQ)LJXUHD'DQV
FHFDVODYLWHVVHHVWJpUpHSDUO¶DXWRSLORWHHQPRGH0DQDJHGMHWRQGDQVODSODFH6SHHG0DQDJHGHWOH
SLORWHSHXWGpFLGHUGHSDVVHUHQPRGH6HOHFWHGHQFOLTXDQWVXUOH3LFWXUH3XVK%XWWRQ6HOHFWHG
6LO¶RQPRGLILHGXUDQWO¶H[pFXWLRQOHPRGqOHHQUDMRXWDQWXQHSODFHSLQKLEDQWODIUDQFKLVVDELOLWp
GH OD WUDQVLWLRQ VZLWFK6SHHG7R6HOHFWHG &HWWH LQKLELWLRQ D SRXU HIIHW GH GpVDFWLYHU O¶HYHQW KDQGOHU
VSG6HOHFWHG2QTXLHVWDVVRFLpDYHFOH3LFWXUH3XVK%XWWRQ6HOHFWHGHOOHLPSOLTXHGRQFpJDOHPHQWOD
GpVDFWLYDWLRQGHFHERXWRQFRPPHPRQWUpVXUOHUHQGXJUDSKLTXHOHSLORWHQHSHXWGRQFSOXVDORUV
SDVVHUHQPRGH6HOHFWHG
&KDSLWUH0LVHHQ°XYUHGHO¶DSSURFKHjEDVHGHPRGqOHV


D0RGqOH,&2GHODJHVWLRQGXPRGHGHODYLWHVVHHW
UHQGXJUDSKLTXHDVVRFLp

D0RGqOH,&2PRGLILpHQH[pFXWLRQGHODJHVWLRQGX
PRGHGHODYLWHVVHHWUHQGXJUDSKLTXHDVVRFLp
)LJXUH,OOXVWUDWLRQGHODPRGLILFDWLRQGXFRPSRUWHPHQWG¶XQHDSSOLFDWLRQGXUDQWO¶H[pFXWLRQGHV
PRGqOHV,&2DYHFO¶RXWLO3HW6KRS
ͻǤͶ °
'DQV FH FKDSLWUH QRXV DYRQVPLV HQ°XYUH QRWUH DSSURFKH j EDVHV GHPRGqOHV SHUPHWWDQW GH
FRQFHYRLU GHV V\VWqPHV LQWHUDFWLIV ]pURGpIDXW VXU O¶pWXGH GH FDV SUpVHQWpH GDQV OH &KDSLWUH
O¶DSSOLFDWLRQLQWHUDFWLYH)&86&HFLDpWpHIIHFWXpHQUpDOLVDQWODPRGpOLVDWLRQjO¶DLGHGHODQRWDWLRQ
IRUPHOOH,&2GHVGLIIpUHQWVFRPSRVDQWVORJLFLHOVGHFHWWHDSSOLFDWLRQ
/¶XWLOLVDWLRQGXIRUPDOLVPH,&2QRXVDSHUPLVGHGpFULUHGHIDoRQFRPSOqWHHWQRQDPELJHOH
FRPSRUWHPHQW GHV GLIIpUHQWV ORJLFLHOV GH QRWUH DSSOLFDWLRQ *UkFH j O¶XWLOLVDWLRQ GH FHWWH QRWDWLRQ
IRUPHOOHQRXVDYRQVSXGpFULUHx /HFRPSRUWHPHQWGHO¶DSSOLFDWLRQ)&86HQIRQFWLRQGHVpYpQHPHQWVFRUUHVSRQGDQWVDX[DFWLRQVGH
O¶XWLOLVDWHXUVXUO¶LQWHUIDFH3OXVFRQFUqWHPHQWFHOXLFLHVWGpFULWjWUDYHUVO¶HQVHPEOHGHVpWDWVGDQV
OHVTXHOVO¶DSSOLFDWLRQSHXWVHWURXYHUHWFRPPHQWSRXUFKDFXQGHVHVpWDWVOHV\VWqPHSHXWpYROXHU
HQUpDJLVVDQWjGHVpYpQHPHQWVFRUUHVSRQGDQWVDX[DFWLRQVGHO¶XWLOLVDWHXUYHUVXQDXWUHpWDWx /H FRPSRUWHPHQW GH O¶HQVHPEOH GHVZLGJHWV GH O¶DSSOLFDWLRQ )&86&HOXLFL HVW GpFULW j WUDYHUV
O¶HQVHPEOH GHV pWDWV SRXYDQW rWUH DWWHLQWV SDU OHV GLIIpUHQWV ZLGJHWV DLQVL TXH OHV GLIIpUHQWV
FKDQJHPHQWVG¶pWDWVUHQGXVSRVVLEOHVSDUODUpFHSWLRQG¶pYpQHPHQWVFRUUHVSRQGDQWVjGHVDFWLRQVGH
O¶XWLOLVDWHXURXSDUODUpFHSWLRQGHFRPPDQGHVSURYHQDQWGHO¶8$x /H FRPSRUWHPHQW GX VHUYHXU TXL SHUPHW OH WUDLWHPHQW GHV GLIIpUHQWV pYpQHPHQWV SURYHQDQW GH
O¶XWLOLVDWHXUDLQVLTXHODJHVWLRQGHODKLpUDUFKLHGHO¶HQVHPEOHGHVZLGJHWV&HOXLFLHVWpJDOHPHQW
GpFULWjWUDYHUVO¶HQVHPEOHGHVpWDWVTX¶LOSHXWDWWHLQGUHHWOHVGLIIpUHQWVFKDQJHPHQWVG¶pWDWVUHQGXV
SRVVLEOHV SDU OD UpFHSWLRQ G¶pYpQHPHQWV FRUUHVSRQGDQWV j GHV DFWLRQV GH O¶XWLOLVDWHXU RX SDU OD
UpFHSWLRQGHFRPPDQGHVSURYHQDQWGHO¶8$
/¶DSSOLFDWLRQGHQRWUHDSSURFKHjEDVHVGHPRGqOHVjFHWWHpWXGHGHFDVQRXVSHUPHWG¶LOOXVWUHUOD
IDLVDELOLWpGHODGHVFULSWLRQIRUPHOOHGHVGLIIpUHQWVFRPSRVDQWVORJLFLHOVGXV\VWqPHLQWHUDFWLIjO¶DLGH
GHODQRWDWLRQ,&2jWUDYHUVO¶H[HPSOHG¶XQHpWXGHGHFDVUpDOLVWHLQVSLUpHG¶XQV\VWqPHGHFRPPDQGH
HWFRQWU{OHFULWLTXH


  
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
6RPPDLUH
'pILQLWLRQHWDQDO\VHGXV\VWqPH
,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFH
,GHQWLILFDWLRQHWIRUPDOLVDWLRQGHVDVVHUWLRQVHWGHOHXUVFRQWU{OHXUV
0LVHHQ°XYUHGHO¶DUFKLWHFWXUHDXWRWHVWDEOH
6\QWKqVH

$ILQ GH YDOLGHU OD IDLVDELOLWp GH QRWUH DSSURFKH FH FKDSLWUH SUpVHQWH O¶DSSOLFDWLRQ GH QRWUH
DUFKLWHFWXUHORJLFLHOOHSUpVHQWpHGDQVOH&KDSLWUHDLQVLTXHVDPLVHHQ°XYUHVXUO¶pWXGHGHFDV)&86
SUpVHQWpH GDQV OH &KDSLWUH $LQVL DSUqV DYRLU GpILQL HW DQDO\Vp OH V\VWqPH DX WUDYHUV GH VRQ
DUFKLWHFWXUHHWGHGLDJUDPPHVGHVpTXHQFHQRXVLGHQWLILRQVVHVPRGHVGHGpIDLOODQFHV&HX[FLQRXV
SHUPHWWHQW GH GpILQLU OHV DVVHUWLRQV DLQVL TXH OHXUV FRQWU{OHXUV TXL QRXV SHUPHWWURQV G¶LQVWDQFLHU OH
FRPSRVDQW021GHQRWUHDUFKLWHFWXUH(QILQQRXVSUpVHQWRQVODPLVHHQ°XYUHGX)&86WROpUDQWDX[
IDXWHVVXUXQVLPXODWHXUGHV\VWqPHG¶H[SORLWDWLRQDYLRQLTXH
/DSUHPLqUHVHFWLRQSUpVHQWHHQGpWDLO OHV\VWqPHTXHQRXVpWXGLRQVDX WUDYHUVVRQDUFKLWHFWXUH
ORJLFLHOOHDLQVLTX¶XQGLDJUDPPHGHVpTXHQFHSUpVHQWDQWXQVFpQDULRG¶XWLOLVDWLRQSDUWLFXOLHU
/D GHX[LqPH VHFWLRQ SUpVHQWH O¶DQDO\VH GHVPRGHV GH GpIDLOODQFH GX V\VWqPH SUDWLTXpH VXU FH
GLDJUDPPHGHVpTXHQFHjWUDYHUVO¶XWLOLVDWLRQG¶XQH$0'(&$QDO\VHGHV0RGHVGH'pIDLOODQFHGH
OHXU(IIHWVHWGHOHXU&ULWLFLWp
/DWURLVLqPHVHFWLRQSUpVHQWHOHVDVVHUWLRQVHWOHXUVFRQWU{OHXUVTXHQRXVDYRQVGpILQLVjSDUWLUGH
O¶$0'(&SUpVHQWpHHQGHX[LqPHVHFWLRQ
(QILQODTXDWULqPHVHFWLRQSUpVHQWHODPLVHHQ°XYUHGHQRWUHDUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[
IDXWHVDSSOLTXpHDX)&86
ͳͲǤͳ ±°
3RXUODGpILQLWLRQGXV\VWqPHQRXVQRXVDSSX\RQVVXUO¶DUFKLWHFWXUHTXHQRXVDYRQVGpILQLHGDQV
OH&KDSLWUH(QHIIHWFRPPHQRXVO¶DYRQVPRQWUpGDQVOH&KDSLWUHF¶HVWODYHUVLRQ]pURGpIDXWGH
QRWUH V\VWqPH PRGpOLVp HQ ,&2 TXL QRXV VHUW GH FRPSRVDQW &20 ORUV GH OD PLVH HQ °XYUH GH
O¶DUFKLWHFWXUHWROpUDQWHDX[IDXWHV

)LJXUH$SSOLFDWLRQ)&86GDQVO
DUFKLWHFWXUHORJLFLHOOHG
XQFRFNSLWLQWHUDFWLI
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

/¶DUFKLWHFWXUHORJLFLHOOHGHQRWUHV\VWqPHHVWSUpVHQWpHHQ)LJXUH&HWWHUHSUpVHQWDWLRQKDXW
QLYHDXGXV\VWqPHQRXVSHUPHWGHPHWWUHHQpYLGHQFHOHVGLIIpUHQWVFRPSRVDQWVTXHQRXVXWLOLVRQVSRXU
HIIHFWXHUO¶DQDO\VHGXV\VWqPHx /HV SpULSKpULTXHV G¶HQWUpH HW GH VRUWLH OH .&&8 HW O¶pFUDQ TXL SHUPHWWHQW O¶LQWHUDFWLRQ HQWUH OH
V\VWqPHHWO¶pTXLSDJHx /HVHUYHXU LOHVWFRPSRVpGX.LGV6HUYHUHWGX6FHQH*UDSK/H6FHQH*UDSKHVW UHVSRQVDEOHGHOD
KLpUDUFKLHGHVZLGJHWVHW OH.LGV6HUYHUGH WRXWHV OHVDXWUHV IRQFWLRQQDOLWpVGXVHUYHXUFDOFXOGHV
WHFKQLTXHVG¶LQWHUDFWLRQSLFNLQJ«x /HVZLGJHWVFHVRQWOHVFRPSRVDQWVLQWHUDFWLIVGHEDVH,OVFRUUHVSRQGHQWDX[pOpPHQWVG¶DIILFKDJH
HWG¶LQWHUDFWLRQSRXUO¶DSSOLFDWLRQ)&86$LQVLLOVSHUPHWWHQWDX[SLORWHVGHGpFOHQFKHUGHVDFWLRQV
VXUOHVV\VWqPHVDYLRQLTXHVHWLOVSHUPHWWHQWjO¶8$GHQRWLILHUDX[SLORWHVOHVDFWLRQVTX¶LOVSHXYHQW
HIIHFWXHUx /¶8VHU$SSOLFDWLRQ8$F¶HVWO¶LQWHUIDFHORJLFLHOOHGHVV\VWqPHVDYLRQLTXHV(OOHSHUPHWGHWUDLWHU
OHVDFWLRQVGHO¶pTXLSDJHVXUOHVZLGJHWVjWUDYHUVODUpFHSWLRQGHVpYpQHPHQWVTX¶LOVHQYRLHQW/¶8$
HVW pJDOHPHQW UHVSRQVDEOHGH QRWLILHU O¶pTXLSDJH G¶XQ FKDQJHPHQW G¶pWDW GX V\VWqPH DYLRQLTXH j
WUDYHUV GHV DSSHOV GH PpWKRGH SRXU PRGLILHU O¶DVSHFW JUDSKLTXH HW O¶pWDW GHV ZLGJHWV (OOH HVW
FRPSRVpH GH TXDWUH FRPSRVDQWV OD SUpVHQWDWLRQ OHV IRQFWLRQV G¶DFWLYDWLRQ HW GH UHQGX HW OH
FRQWU{OHXUGHGLDORJXHx /HV V\VWqPHV DYLRQLTXHV FH VRQW OHV V\VWqPHV SK\VLTXHV GH O¶DYLRQ'DQV QRWUH FDV LO V¶DJLW GH
O¶DXWRSLORWHDLQVLTXHGHVORJLFLHOVUHVSRQVDEOHVSRXUO¶DIILFKDJHGHVpFUDQV3)'HW1'
3RXUHIIHFWXHUO¶DQDO\VHGHFHV\VWqPHQRXVQRXVDSSX\RQVVXUGHVVFpQDULRVG¶XWLOLVDWLRQGHFHOXL
FL&HVVFpQDULRVVRQWH[SOLFLWpVSDUGHVGLDJUDPPHVGHVpTXHQFHVXUOHVTXHOVQRXVSUDWLTXRQVO¶DQDO\VH
GHVPRGHVGHGpIDLOODQFH&KDTXHWkFKHGXSLORWHSDUH[HPSOHHQJDJHUXQQRXYHDXQLYHDXGHYROHVW
DVVRFLpH j XQ VFpQDULR eWDQW GRQQp OH QRPEUH FRQVpTXHQW GH FHV VFpQDULRV QRXV DYRQV FKRLVL
G¶DSSOLTXHUGDQVXQSUHPLHUWHPSVQRWUHDSSURFKHVXUO¶XQG¶HQWUHHX[DILQG¶H[HPSOLILHUOHSURFHVVXV
SUpVHQWpGDQVFHVWUDYDX[/¶pWXGHH[KDXVWLYHGHVGLIIpUHQWVVFpQDULRVUHYHWHQHIIHWSOXVG¶XQWUDYDLO
G¶LQJpQLHULHGLIILFLOHjHIIHFWXHUGDQVOHFDGUHG¶XQHWKqVHTXHG¶XQWUDYDLOGHSUHXYHGHFRQFHSWHWGH
SUHXYHGHIDLVDELOLWpGHO¶DSSURFKHTXLpWDLWQRWUHEXWGDQVFHWWHpWXGHGHFDV
1RXVDYRQVFKRLVLSRXUFHODOHVFpQDULRGHO¶HQJDJHPHQWG¶XQHQRXYHOOHYLWHVVHGDQVO¶DXWRSLORWH
TXHQRXVGpFULYRQVFLDSUqV
1RXV FRQVLGpURQV LFL TXH OH V\VWqPH HVW GDQV OD FRQILJXUDWLRQ VXLYDQWH OD SDJH $)6B&3 HVW
DIILFKpHHW O¶DXWRSLORWHHVWHQJDJp ODYLWHVVHHVWJpUpHHQPRGH0DQDJHG'DQVFHFDV OHVWkFKHVj
UpDOLVHUSDUOHSLORWHSRXUHQJDJHUXQHQRXYHOOHYLWHVVHVRQWGpFULWHVHQ)LJXUH&HPRGqOHXWLOLVH
ODQRWDWLRQ+$067(56TXHQRXVDYRQVSUpVHQWpHHQVHFWLRQ
/HVWkFKHVHIIHFWXpHVSDUOHSLORWHVRQWGLYLVpHVHQGHX[DFWLRQVSULQFLSDOHVx 6DLVLHG¶XQHQRXYHOOHYDOHXUSRXUODYLWHVVHWkFKH(QWHUQHZYDOXH
3UHPLqUHPHQW OH SLORWH SODFH OH FXUVHXU VXU O¶(GLW%R[1XPHULF (%1 SHUPHWWDQW O¶pGLWLRQ GH OD
YLWHVVHDSSHOpH6SHHG(%1HWFOLTXHGHVVXVWkFKHV0RYHFXUVRUWR6SHHG(%1HW&OLFNRQ6SHHG(%1
&HV WkFKHVVRQWDEVWUDLWHVFDU HOOHV VRQW DVVH] FRPSOLTXpHV HWSHXYHQWrWUHGpYHORSSpHVHQ WkFKHV
pOpPHQWDLUHV3DUH[HPSOHOHFOLFVXUO¶(GLW%R[1XPHULFGpFOHQFKHXQHPLVHjMRXUGXF{WpV\VWqPH
OHPRGH&DJLQJGXVHUYHXUHVWDFWLYpHWOHFXUVHXUGLVSDUDLWOHSLORWHQHSHXWDORUVLQWHUDJLUTX¶DYHF
O¶(GLW%R[1XPHULF/HSLORWHVDLVLWHQVXLWHjO¶DLGHGXFODYLHUODQRXYHOOHYDOHXUGHODYLWHVVHHWOD
YDOLGHWkFKHV7\SHYDOXH3UHVVYDOLGDWLRQNH\HW,QSXWYDOXH(QILQTXDQGFHWWHYDOHXUHVWSULVH
HQFRPSWHSDUOHV\VWqPHWkFKHV8SGDWHYDOXHHW'LVSOD\YDOXHOHSLORWHYpULILHTX¶HOOHHVWFRUUHFWH
WkFKHV3HUFHLYHYDOXHHW$QDO\VHWKDWYDOXHLV2.x (QJDJHPHQWGHFHWWHYDOHXUWkFKH(QJDJHYDOXH
'HX[LqPHPHQWOHSLORWHSODFHOHFXUVHXUVXUOH3LFWXUH3XVK%XWWRQ33%SHUPHWWDQWO¶HQJDJHPHQW
GHODYLWHVVHDSSHOp6SHHG6HOHFWHG33%HWFOLTXHGHVVXVWkFKHV0RYHFXVURUWR6SHHG6HOHFWHG33%
HW&OLFNRQ6SHHG6HOHFWHG33%/HV\VWqPHHQJDJHDORUVODQRXYHOOHYDOHXUGHYLWHVVHHWOHQRWLILHDX
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

SLORWHSDUXQFKDQJHPHQWGH ODFRXOHXUG¶DIILFKDJHGH O¶(GLW%R[1XPHULF6SHHG(%1 WkFKHV8SGDWH
VWDWHHW'LVSOD\YDOXHLQPDJHQWD/HSLORWHYpULILHDORUVTXHODQRXYHOOHYDOHXUGHYLWHVVHDELHQ
pWpHQJDJpHWkFKHV3HUYHLYHYDOXHDQGFRORUHW$QDO\VHWKDWQHZVSHHGKDVEHHQHQJDJHG

)LJXUH0RGqOHGHWkFKHVFRUUHVSRQGDQWDXVFpQDULRpWXGLp 
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

/H VFpQDULR SUpVHQWp SUpFpGHPPHQW QRXV DPqQH DX GLDJUDPPH GH VpTXHQFH SUpVHQWp HQ
)LJXUH1RXVUDSSHORQVODFRQILJXUDWLRQLQLWLDOHODSDJH$)6B&3HVWDIILFKpHHWO¶DXWRSLORWHHVW
HQJDJp OD YLWHVVH HVW JpUpH HQ PRGH0DQDJHG &H GLDJUDPPH GH VpTXHQFH QH SUpVHQWH TXH OHV
FRPSRVDQWVTXLQRXVLQWpUHVVHQWSRXUFHVFpQDULR$LQVLLOSUpVHQWHx 3RXUOHVHUYHUOHVFRPSRVDQWV.LGV6HUYHUHW6FHQH*UDSKx 3RXUOHVZLGJHWVOHVGHX[ZLGJHWVTXLQRXVLQWpUHVVHQWO¶(GLW%R[1XPHULFSHUPHWWDQWO¶pGLWLRQGHOD
YLWHVVHDSSHOpH6SHHG(%1HWOH3LFWXUH3XVK%XWWRQSHUPHWWDQWG¶HQJDJHUODQRXYHOOHYLWHVVHDSSHOp
6SHHG6HOHFWHG33%x 3RXU O¶8$ QRXV QH SUpVHQWRQV TX¶XQ XQLTXH FRPSRVDQW UHSUpVHQWDQW O¶8$ FRUUHVSRQGDQW j
O¶DSSOLFDWLRQ )&86 &H FRPSRVDQW FRQWLHQW OHV GLIIpUHQWV FRPSRVDQWV VXLYDQWV SUpVHQWDWLRQ
IRQFWLRQVGH UHQGXHWG¶DFWLYDWLRQHW FRQWU{OHXUGHGLDORJXH(QHIIHW QRXVQRXV LQWpUHVVRQVSOXV
SDUWLFXOLqUHPHQWFRPPHQRXVO¶DYRQVH[SOLTXpGDQVOH&KDSLWUHjODVUHWpGHIRQFWLRQQHPHQWGHV
FRPSRVDQWVJpQpULTXHVGHVV\VWqPHVLQWHUDFWLIV$5,1&DXWUHPHQWGLWOHVHUYHXUHWOHVZLGJHWVx $ILQGHVLPSOLILHUFHGLDJUDPPHQRXVDYRQVFKRLVLGHQHSDVSUpVHQWHUOHVV\VWqPHVDYLRQLTXHV
$ILQG¶H[SOLFLWHUFHGLDJUDPPHGHVpTXHQFHQRXVO¶DYRQVGLYLVpHQGL[VHFWLRQV
 /H SLORWH GpSODFH OH FXUVHXU SRXU OH SODFHU DXGHVVXV GH O¶(GLW%R[1XPHULF6SHHG(%1¬ FKDTXH
UpFHSWLRQG¶XQpYpQHPHQWPRXVH0RYH[\ OH.LGV6HUYHUDSSHOOH OD IRQFWLRQILQG:LGJHW$W[\
VXUOH6FHQH*UDSKMXVTX¶jFHTXHFHOXLFLUHQYRLHXQLGHQWLILDQWLGGLIIpUHQWGH¬FHPRPHQWOH
FXUVHXUHVWSODFpDXGHVVXVGXZLGJHW6SHHG(%1HWO¶LGHQWLILDQWUHQYR\pSDUOH6FHQH*UDSKFRUUHVSRQG
jO¶LGHQWLILDQWGXZLGJHW6SHHG(%1OH.LGV6HUYHUDSSHOOHDORUVODIRQFWLRQVHW+LJKOLJKWHGWUXH
VXUOHZLGJHW6SHHG(%1DILQGHOXLGRQQHUOHIRFXV
 8QHIRLVTXHOHFXUVHXUHVWSODFpVXUOHZLGJHW6SHHG(%1 OHSLORWHFOLTXHVXUFHOXLFL&HFOLFHVW
UpFHSWLRQQpSDUOH.LGV6HUYHUVRXVODIRUPHG¶XQpYpQHPHQWPRXVH&OLFNHG[\TXLHVWWUDQVIpUp
DXZLGJHW6SHHG(%1TXLGHPDQGHDORUVDX.LGV6HUYHUG¶DFWLYHUOHPRGH&DJLQJHWSDVVHHQPRGH
(GLWLQJYRLUVHFWLRQ
 /H SLORWH VDLVLW OD YDOHXU VRXKDLWpH HQ SUHVVDQW OHV WRXFKHV FRUUHVSRQGDQWHV GX FODYLHU &KDTXH
SUHVVLRQ GH WRXFKH HVW UpFHSWLRQQpH SDU OH .LGV6HUYHU VRXV OD IRUPH G¶XQ pYpQHPHQW
SUHVV1RUPDO.H\FRGH TXL HVW WUDQVIpUp DX ZLGJHW 6SHHG(%1 TXL PHW j MRXU OD YDOHXU HQ FRXUV
G¶pGLWLRQ
 /HSLORWHYDOLGHODYDOHXUVDLVLHHQSUHVVDQWODWRXFKHGHYDOLGDWLRQ&HWWHDFWLRQHVWUpFHSWLRQQpHSDU
OH .LGV6HUYHU VRXV OD IRUPH G¶XQ pYpQHPHQW SUHVV9DOLGDWLRQ.H\ TXL HVW WUDQVIpUp DX ZLGJHW
6SHHG(%1TXLHQYRLHO¶pYpQHPHQW$B675,1*B&21),50('YDOXHjO¶8$)&868$HWSDVVHHQPRGH
:DLWLQJ)RU8$
 /¶8$ UpFHSWLRQQH FHW pYpQHPHQW OH WUDQVIqUH DX[ V\VWqPHV DYLRQLTXHV HW YDOLGH OD YDOHXU HQ
DSSHODQWODIRQFWLRQVHW(QWU\9DOLGDWLRQWUXHVXUOHZLGJHW6SHHG(%1
 /HZLGJHW6SHHG(%1SDVVHDORUVHQPRGH,GOHGHQRXYHDXDYHFODQRXYHOOHYDOHXUGHYLWHVVH
 /H SLORWH GpSODFH GH QRXYHDX OH FXUVHXU SRXU OH SODFHU VXU OH 3LFWXUH3XVK%XWWRQ
6SHHG6HOHWHFWHG33%4XDQGOHFXUVHXUVRUWGXZLGJHW6SHHG(%1OH.LGV6HUYHUDSSHOOHODIRQFWLRQ
VHW+LJKOLJKWHGIDOVH VXU FHOXLFL HW TXDQG OH FXUVHXU SDVVH DXGHVVXV GX ZLGJHW
6SHHG6HOHFWHG33% OH.LGV6HUYHU DSSHOOH OD IRQFWLRQVHW+LJKOLJKWHGWUXH VXUFHOXLFL SRXU OXL
GRQQHUOHIRFXV
 /HSLORWHFOLTXHVXUOHZLGJHW6SHHG6HOHFWHG/¶pYpQHPHQWPRXVH&OLFNHG[\HVWWUDQVIpUpSDUOH
.LGV6HUYHUDXZLGJHW6SHHG6HOHFWHGTXLOHWUDLWHHQHQYR\DQWO¶pYpQHPHQW$B(97B6(/(&7,21j
O¶8$&HOOHFLQRWLILHO¶DXWRSLORWHTXLHQJDJHDORUVODQRXYHOOHYDOHXUGHYLWHVVH/¶8$QRWLILHOH
SLORWHGH O¶HQJDJHPHQW GH ODYLWHVVH HQ DSSHODQW OD IRQFWLRQVHW6W\OH6HWVHOHFWHG6W\OH VXU OH
ZLGJHW6SHHG(%1
 /H ZLGJHW 6SHHG(%1 WUDLWH O¶DSSHO GH IRQFWLRQ VHW6W\OH6HWVHOHFWHG6W\OH HW PHW j MRXU VRQ
DIILFKDJHDYHFXQHFRXOHXUF\DQSRXUODYDOHXUTX¶LODIILFKH
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV


)LJXUH'LDJUDPPHGHVpTXHQFHGHO¶HQJDJHPHQWG¶XQHQRXYHOOHYLWHVVH 


3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

ͳͲǤʹ ±
/¶DQDO\VHGHVPRGHVGHGpIDLOODQFHGXV\VWqPHFRUUHVSRQGjO¶DQDO\VHGHVPRGHVGHGpIDLOODQFHV
GHWRXVOHVFRPSRVDQWVJpQpULTXHVXWLOLVpVGDQVOHVFpQDULRTXHQRXVYHQRQVGHSUpVHQWHUOH.LGV6HUYHU
OH6FHQH*UDSKOHVZLGJHWV6SHHG(%1HW6SHHG6HOHFWHG33%
&KDTXH$0'(&HVWFRQVWUXLWGHODPDQLqUHVXLYDQWHSRXUFKDTXHFRPSRVDQWWRXWHVOHVIRQFWLRQV
XWLOLVpHVGDQVOHVFpQDULRTXHQRXVYHQRQVGHSUpVHQWHUFRUUHVSRQGHQWDX[GLIIpUHQWVLWHPVFRORQQH
3RXUFKDFXQGHFHVLWHPVQRXVDYRQVLGHQWLILpOHVWURLVPRGHVGHGpIDLOODQFHVVXLYDQWVFRORQQHSDV
G¶H[pFXWLRQGH ODIRQFWLRQPDXYDLVHH[pFXWLRQGH ODIRQFWLRQHWH[pFXWLRQDXWRQRPHGH ODIRQFWLRQ
&RPPHQRXVO¶DYRQVH[SOLTXpGDQVOH&KDSLWUHQRXVQHSUpVHQWRQVSDVLFLOHVFDXVHVSRWHQWLHOOHVGHV
GpIDLOODQFHV FRORQQH FDUQRXV FRQVLGpURQVTXH FHOOHVFL FRUUHVSRQGHQW jQRWUHPRGqOHGH IDXWHV
F¶HVWjGLUHOHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWHWOHVIDXWHVPDWpULHOOHVHQRSpUDWLRQYRLUVHFWLRQ
/HVFRORQQHVHWSUpVHQWHQWOHVHIIHWVORFDX[DXQLYHDXGHODIRQFWLRQHWGHSOXVKDXWQLYHDX
DXQLYHDXGHFHTXLHVWSHUoXSDUOHSLORWHGHFKDTXHPRGHGHGpIDLOODQFH(QILQODFRORQQHSUpVHQWH
OD FODVVLILFDWLRQGH ODGpIDLOODQFHSDU UDSSRUW j ODFODVVLILFDWLRQTXHQRXV DYRQVSURSRVpHHQ VHFWLRQ
x 3HUWHGHFRQWU{OHOHFRQWU{OHGHPDQGpSDUO¶XWLOLVDWHXUQ¶HVWSDVHIIHFWXpx &RQWU{OHHUURQpOHFRQWU{OHHIIHFWXpQHFRUUHVSRQGSDVjFHOXLGHPDQGpSDUO¶XWLOLVDWHXUx 3HUWHG¶DIILFKDJHO¶DIILFKDJHFRUUHVSRQGDQWDXFKDQJHPHQWG¶pWDWGXV\VWqPHQ¶HVWSDVHIIHFWXpx $IILFKDJHHUURQpO¶DIILFKDJHFRUUHVSRQGDQWjO¶pWDWGXV\VWqPHHVWHIIHFWXpGHPDQLqUHLQDGpTXDWH
,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFHSRXUOHVZLGJHWV
/H 7DEOHDX SUpVHQWH XQ H[WUDLW GH O¶$0'(& TXH QRXV DYRQV GpILQLH GDQV OH &KDSLWUH
7DEOHDX&HWH[WUDLWFRUUHVSRQGDX[GpIDLOODQFHVJpQpULTXHVSRXYDQWDIIHFWHUOHVZLGJHWVHWPHWHQ
pYLGHQFHOHVGHX[W\SHVG¶LWHPVOHVSOXVFRXUDQWVSRXUFHX[FLx /DJHVWLRQGHVpYpQHPHQWVUpVXOWDQWGHVDFWLRQVGHO¶XWLOLVDWHXULQSXW3URFHVVLQJx /DJHVWLRQGHVGHPDQGHVGHPRGLILFDWLRQGHSDUDPqWUHVVHW3DUDPHWHU3URFHVVLQJ
/H GHX[LqPH W\SH G¶LWHP VHW3DUDPDWHU3URFHVVLQJ FRQFHUQH WRXV OHV ZLGJHWV SRVVpGDQW GHV
SDUDPqWUHVPRGLILDEOHVHQH[pFXWLRQDORUVTXHOHSUHPLHUW\SHG¶LWHPLQSXW3URFHVVLQJQHFRQFHUQH
TXH OHV ZLGJHWV LQWHUDFWLIV VXVFHSWLEOHV GH GHYRLU WUDLWHU GHV pYpQHPHQWV UpVXOWDQW GHV DFWLRQV GH
O¶XWLOLVDWHXU
/¶pWXGHGHVPRGHVGHGpIDLOODQFHGHVIRQFWLRQVGHVGHX[ZLGJHWVLQWHUYHQDQWGDQVQRWUHVFpQDULR
QRXV D PHQp j OD FUpDWLRQ GX 7DEOHDX HW GX 7DEOHDX &HV GHX[ WDEOHDX[ LQVWDQFLHQW OH
7DEOHDXSRXU OHVIRQFWLRQVGX3LFWXUH3XVK%XWWRQ6SHHG6HOHFWHG33%SSEGDQVOH7DEOHDX
DLQVLTXHSRXUOHVIRQFWLRQVGHO¶(GLW%R[1XPHULF6SHHG(%1HEQGDQVOH7DEOHDX
$LQVLGDQVQRWUHVFpQDULRO¶(GLW%R[1XPHULF6SHHG(%1XWLOLVHWURLVLWHPVGHW\SHLQSXW3URFHVVLQJ
SURFHVV0RXVH&OLFNHG SURFHVV1RUPDO.H\ SURFHVV9DOLGDWLRQ.H\ GHX[ LWHPV GH W\SH
VHW3DUDPHWHU3URFHVVLQJ VHW6W\OH6HW HW VHW+LJKOLJKWHG DLQVL TX¶XQ LWHP VSpFLILTXH
VHW(QWU\9DOLGDWLRQTXLQHSHUPHWSDVODPRGLILFDWLRQG¶XQSDUDPqWUHHQSDUWLFXOLHUPDLVSHUPHWOD
YDOLGDWLRQ SDU O¶8$ GH OD YDOHXU pGLWpH YRLU OD VHFWLRQ H[SOLTXDQW OH FRPSRUWHPHQW G¶XQH
(GLW%R[1XPHULF
/H 3LFWXUH3XVK%XWWRQ TXDQW j OXL Q¶XWLOLVH LFL TX¶XQ VHXO LWHP GH W\SH LQSXW3URFHVVLQJ
SURFHVV0RXVH&OLFNHGHWXQVHXOLWHPGHW\SHVHW3DUDPHWHU3URFHVVLQJVHW+LJKOLJKWHG

&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV


7DEOHDX$0'(&UpVXPDQWOHVGpIDLOODQFHV
JpQpULTXHVGHVZLGJHWV 

7DEOHDX$0'(&UpVXPDQWOHVGpIDLOODQFHVGX
3LFWXUH3XVK%XWWRQ LQWHUYHQDQWGDQVQRWUHVFpQDULR 
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV




7DEOHDX$0'(&UpVXPDQWOHVGpIDLOODQFHVGHO¶(GLW%R[1XPHULFLQWHUYHQDQWGDQVQRWUHVFpQDULR
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFHSRXUOHVHUYHXU
1RXVDYRQVpJDOHPHQWSUpVHQWpGDQVOH&KDSLWUH7DEOHDXXQH$0'(&DQDO\VDQWOHVPRGHV
GHGpIDLOODQFHVJpQpULTXHVSRXYDQWDIIHFWHUOHVIRQFWLRQVGXVHUYHXU/¶DQDO\VHGHVPRGHVGHGpIDLOODQFH
GHVIRQFWLRQVGXVHUYHXUXWLOLVpHVGDQVOHVFpQDULRTXHQRXVpWXGLRQVQRXVDPqQHjDIILQHUO¶$0'(&
SUpVHQWpHGDQVOH&KDSLWUH$LQVL OH7DEOHDXSUpVHQWHO¶$0'(&GpWDLOOpHGHVFRPSRVDQWVGX
VHUYHXUOH.LGV6HUYHUHWOH6FHQH*UDSK/HVWURLVSUHPLHUVLWHPVFRQFHUQHQWOHVpYpQHPHQWVGpFOHQFKpV
SDV OHV DFWLRQV XWLOLVDWHXUV W\SH LQSXW3URFHVVLQJ GDQV OH 7DEOHDX OHV GHX[ LWHPV VXLYDQWV
FRQFHUQHQW OH PRGH &DJLQJ RIIHUW SDU OH VHUYHXU YRLU VHFWLRQ O¶LWHP VXLYDQW FRQFHUQH
O¶LGHQWLILFDWLRQGXZLGJHWFLEOpSDUO¶DFWLRQGHO¶XWLOLVDWHXUHQILQOHGHUQLHULWHPFRQFHUQHODPLVHj
MRXUGHODKLpUDUFKLHGHVZLGJHWVDXWUHPHQWGLWGX6FHQH*UDSK

7DEOHDX$0'(&UpVXPDQWOHVGpIDLOODQFHVGHVFRPSRVDQWVGX6HUYHU.LGV6HUYHUHW6FHQH*UDSK
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

ͳͲǤ͵        
Ø
&RPPHQRXVO¶DYRQVSUpVHQWpGDQVOH&KDSLWUHOHVZLGJHWVTXHQRXVXWLOLVRQVGDQVQRWUHVFpQDULR
VRQWGHVZLGJHWVFULWLTXHVYRLUVHFWLRQ&HFLVHWUDGXLWSDUOHIDLWTXHOHVFRPPDQGHVGpFOHQFKpHV
SDUOHVDFWLRQVXWLOLVDWHXUVVXUFHVZLGJHWVDLQVLOHVPRGLILFDWLRQVG¶DIILFKDJHGHFHX[FLVRQWFULWLTXHV
'DQV OH VFpQDULRTXHQRXVpWXGLRQV OHVFRQWU{OHVFULWLTXHVVRQWGpFOHQFKpVSDU OD UpFHSWLRQSDU
O¶8$GHVpYpQHPHQWVVXLYDQWVx $B675,1*B&21),50(' SURYHQDQW GH O¶(GLW%R[1XPHULF 6SHHG(%1 TXL SHUPHW GH UpFXSpUHU OD
QRXYHOOHYDOHXUGHYLWHVVHVDLVLHSDUOHSLORWHx $B(97B6(/(&7,21 SURYHQDQW GX3LFWXUH3XVK%XWWRQ 6SHHG6HOHFWHG33% TXL SHUPHW G¶HQJDJHU OD
QRXYHOOHYLWHVVHGHO¶DYLRQ
/HV PRGLILFDWLRQV G¶DIILFKDJHV FULWLTXHV VRQW FHOOHV FRUUHVSRQGDQWHV j OD QRWLILFDWLRQ GH
O¶HQJDJHPHQWGHODQRXYHOOHYLWHVVHSDUO¶DXWRSLORWH(OOHVVHUpVXPHQWjODPLVHjMRXUGXSDUDPqWUH
6W\OH6HWGHO¶(GLW%R[1XPHULF6SHHG(%1
/DPLVH HQ°XYUH GH QRWUH DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV YLVH GRQF j GpWHFWHU OHV
GpIDLOODQFHVGHVIRQFWLRQVSRXYDQWPHQHUDX[SHUWHVGHFRQWU{OHRXDX[FRQWU{OHVHUURQpVDLQVLTX¶DX[
SHUWHV G¶DIILFKDJH HW DX[ DIILFKDJHV HUURQpV ORUVTXH O¶RQ FRQVLGqUH OHV FRQWU{OHV HW OHV DIILFKDJHV
FULWLTXHVTXHQRXVYHQRQVGHSUpVHQWHU
/HV WURLV $0'(& TXH QRXV DYRQV SUpVHQWpHV GDQV OD VHFWLRQ SUpFpGHQWH QRXV SHUPHWWHQW
G¶LGHQWLILHUOHVLWHPVHWOHVPRGHVGHGpIDLOODQFHVjFRQWU{OHUSRXUpYLWHUOHVSHUWHVRXOHVHUURQpHVGH
FRQWU{OHVHWG¶DIILFKDJH$LQVLOHVSHUWHVGHFRQWU{OHVRXOHVFRQWU{OHVHUURQpVSHXYHQWrWUHSURYRTXpV
SDUOHVPRGHVGHGpIDLOODQFHVGHVLWHPVGHW\SHLQSXW3URFHVVLQJjODIRLVSRXUOHVZLGJHWVHWSRXUOH
VHUYHXU(OOHVSHXYHQWpJDOHPHQWrWUHSURYRTXpHVSDUXQHGpIDLOODQFHGHODIRQFWLRQG¶LGHQWLILFDWLRQGX
ZLGJHWFLEOpSDUO¶DFWLRQGHO¶XWLOLVDWHXU/HVSHUWHVG¶DIILFKDJHRXOHVDIILFKDJHVHUURQpVSHXYHQWrWUH
SURYRTXpVSDUOHVLWHPVGHW\SHVHW3DUDPHWHUVXUOHVZLGJHWVHWVXUODPLVHjMRXUGHODKLpUDUFKLHGHV
ZLGJHWVVXUOHVHUYHXU
&HWWHLGHQWLILFDWLRQQRXVSHUPHWGHGpILQLUOHVDVVHUWLRQVTXHQRXVDOORQVFRQWU{OHUDILQGHGpWHFWHU
OHVHUUHXUVOHVGpIDLOODQFHVGHVIRQFWLRQVSRXYDQWPHQHUDX[GpIDLOODQFHVGXV\VWqPHTXHQRXVDYRQV
LGHQWLILpHVSHUWHVRXHUURQpHVGHFRQWU{OHHWG¶DIILFKDJHVHWTXLQRXVLQWpUHVVHQWGDQVFHVFpQDULR&HV
DVVHUWLRQVSHXYHQWrWUHGLYLVpHVHQGHX[W\SHVx /HVDVVHUWLRQVVXUOHVIRQFWLRQVGHVZLGJHWVSHUPHWWHQWGHGpWHFWHUOHVHUUHXUVGDQVOHFRPSRUWHPHQW
GHVZLGJHWVx /HVDVVHUWLRQVVXUOHVIRQFWLRQVGXVHUYHXUSHUPHWWHQWGHGpWHFWHUOHVHUUHXUVGDQVOHFRPSRUWHPHQW
GXVHUYHXU
$VVHUWLRQVHWOHXUVFRQWU{OHXUVSRXUJDUDQWLUOHFRPSRUWHPHQWGHVZLGJHWV
&RPPHQRXVO¶DYRQVYXGDQVODVHFWLRQSUpFpGHQWHOHVZLGJHWVVRQWPDMRULWDLUHPHQWFRQVWLWXpVGH
GHX[W\SHVG¶LWHPVx /HVLQSXW3URFHVVLQJUHVSRQVDEOHVGHODJHVWLRQGHVpYpQHPHQWVUpVXOWDQWGHVDFWLRQVGHO¶XWLOLVDWHXUx /HV VHW3DUDPHWHU3URFHVVLQJ UHVSRQVDEOHV GH OD JHVWLRQ GHV GHPDQGHV GH PRGLILFDWLRQ GH
SDUDPqWUHV
&KDFXQGHVLWHPVSRVVqGHWURLVPRGHVGHGpIDLOODQFHYRLU7DEOHDXHW7DEOHDXx )0FRUUHVSRQGjODQRQH[pFXWLRQGHODIRQFWLRQx )0FRUUHVSRQGjO¶H[pFXWLRQHUURQpHGHODIRQFWLRQx )0FRUUHVSRQGjO¶H[pFXWLRQDXWRQRPHGHODIRQFWLRQ
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

/H7DEOHDXUDSSHOOH OHVGLIIpUHQWV LWHPVXWLOLVpVGDQVQRWUH VFpQDULRSRXU OHVGHX[ZLGJHWV
6SHHG(%1HW6SHHG6HOHFWHG33%
:LGJHW
7\SHG¶LWHP
(GLW%R[1XPHULF6SHHG(%1 3LFWXUH3XVK%XWWRQ6SHHG6HOHWHG33%
LQSXW3URFHVVLQJ
SURFHVV0RXVH&OLFNHG
SURFHVV1RUPDO.H\
SURFHVV9DOLGDWLRQ.H\
SURFHVV0RXVH&OLFNHG
VHW3DUDPHWHU3URFHVVLQJ VHW6W\OH6HWVHW+LJKOLJKWHG
VHW+LJKOLJKWHG
VSHFLILF,WHP VHW(QWU\9DOLGDWLRQ 
7DEOHDX/HVGLIIpUHQWVLWHPVXWLOLVpVGDQVQRWUHVFpQDULRSRXUOHVZLGJHWV 
&KDFXQGHFHVLWHPVHVWDVVRFLpjXQHDVVHUWLRQGpFULYDQWOHXUERQQHH[pFXWLRQ$LQVLQRXVSRXYRQV
GpILQLUGHPDQLqUHJpQpULTXHOHVGHX[DVVHUWLRQVVXLYDQWHVFKDFXQHpWDQWYpULILpHSDUGHX[FRQWU{OHXUV
G¶DVVHUWLRQVx 3RXUOHVLWHPVGHW\SHLQSXW3URFHVVLQJXQpYpQHPHQW$B(9(17HVWHQYR\pSDUOHZLGJHWVLHW
VHXOHPHQWVLFHOXLFLDUHoXXQHGHPDQGHG¶H[pFXWLRQGHO¶LQSXW3URFHVVLQJFRUUHVSRQGDQWx 3RXU OHV LWHPV GH W\SH VHW3DUDPHWHU3URFHVVLQJ OD PRGLILFDWLRQ GX SDUDPqWUH G¶XQ ZLGJHW HVW
HIIHFWXpH VL HW VHXOHPHQW VL FHOXLFL D UHoXXQHGHPDQGHG¶H[pFXWLRQGXVHW3DUDPHWHU3URFHVVLQJ
FRUUHVSRQGDQW
$ILQG¶LOOXVWUHUFHFLQRXVSUHQRQVO¶H[HPSOHG¶XQLWHPGHW\SHLQSXW3URFHVVLQJHWG¶XQLWHPGH
W\SHVHW3DUDPHWHU3URFHVVLQJXWLOLVpVGDQVQRWUH VFpQDULRYRLU7DEOHDX3OXVSDUWLFXOLqUHPHQW
QRXVFKRLVLVVRQVOHVLWHPVVXLYDQWVx SURFHVV0RXVH&OLFNHG GX 3LFWXUH3XVK%XWWRQ 6SHHG6HOHFWHG33% /¶DVVHUWLRQ FRUUHVSRQGDQW j
O¶H[pFXWLRQ FRUUHFWH GH FHW LWHP HVW GpILQLH GDQV OH 7DEOHDX (OOH HVW JpQpULTXH j WRXV OHV
3LFWXUH3XVK%XWWRQx VHW6W\OH6HWGHO¶(GLW%R[1XPHULF6SHHG(%1/¶DVVHUWLRQFRUUHVSRQGDQWHjO¶H[pFXWLRQFRUUHFWHGHFHW
LWHPHVWGpILQLHGDQVOH7DEOHDX(OOHHVWJpQpULTXHjWRXWHVOHV(GLW%R[1XPHULF
$VVHUWLRQ
'HILQLWLRQ
,G $
LWHP SSESURFHVV0RXVH&OLFNHG
7H[WXDO
GHILQLWLRQ
,I D 3LFWXUH3XVK%XWWRQ UHFHLYHV ZKLOH LW LV HQDEOHG DQG YLVLEOH D
SURFHVV0RXVH0RYH&OLFNHGIXQFWLRQFDOOLWPXVWVHQGDQ$B(97B6(/(&7,21
)RUPDO
GHILQLWLRQ
/HWZEHD3LFWXUH3XVK%XWWRQOHWI ^VRXUFHWDUJHWIXQFWLRQ1DPHSDUDPHWHUV`EH
DIXQFWLRQFDOOOHW:H ^VRXUFHHYHQW1DPHSDUDPHWHUV`EHDZLGJHWHYHQW

I ^VRXUFHZSURFHVV0RXVH&OLFNHGSDUDPHWHUV`ZYLVLEOH WUXHZHQDEOHG WUXH
:H ^Z$B(97B6(/(&7,21׎`
7DEOHDX7DEOHDXGpILQLVVDQWO¶DVVHUWLRQGpFULYDQWO¶H[pFXWLRQFRUUHFWHGHO¶LWHP
SURFHVV0RXVH&OLFNHGG¶XQ3LFWXUH3XVK%XWWRQ
$VVHUWLRQ
'HILQLWLRQ
,G $
LWHP HEQVHW6W\OH6HW
7H[WXDO
GHILQLWLRQ
,IDQ(GLW%R[1XPHULFUHFHLYHVDVHW6W\OH6HWIXQFWLRQFDOOLWPXVWPRGLI\LWV6W\OH6HW
SDUDPHWHULQFRQVHTXHQFH
)RUPDO
GHILQLWLRQ
/HWZEHDQ(GLW%R[1XPHULFOHWI ^VRXUFHWDUJHWIXQFWLRQ1DPHSDUDPHWHUV`EHD
IXQFWLRQFDOO
I ^VRXUFHZVHW6W\OH6HWQHZ9DOXH`
Z6W\OH6HW QHZ9DOXH
7DEOHDX7DEOHDXGpILQLVVDQWO¶DVVHUWLRQGpFULYDQWO¶H[pFXWLRQFRUUHFWHGHO¶LWHPVHW6W\OH6HWG¶XQH
(GLW%R[1XPHULF
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

&KDFXQHGHFHVDVVHUWLRQVHVWDVVRFLpHDX[GHX[FRQWU{OHXUVG¶DVVHUWLRQVVXLYDQWVx 3RXUOHVLWHPVGHW\SHLQSXW3URFHVVLQJ
R /HSUHPLHUFRQWU{OHXUG¶DVVHUWLRQYpULILHTXHVLOHZLGJHWUHoRLWXQHGHPDQGHG¶H[pFXWLRQ
G¶XQLQSXW3URFHVVLQJLOHQYRLHO¶pYpQHPHQW$B(9(17FRUUHVSRQGDQW&HFRQWU{OHSHUPHW
GHGpWHFWHUOHVHUUHXUVOLpHVDX[PRGHVGHGpIDLOODQFH)0HW)0,OHVWDSpULRGLTXHHW
GpFOHQFKpVXUODUpFHSWLRQG¶XQHGHPDQGHG¶H[pFXWLRQG¶XQLQSXW3URFHVVLQJ
R /HVHFRQGFRQWU{OHXUG¶DVVHUWLRQYpULILHTXHVLOHZLGJHWHQYRLHXQpYpQHPHQW$B(9(17
LODELHQUHoXSUpFpGHPPHQWXQHGHPDQGHG¶H[pFXWLRQGHO¶LQSXW3URFHVVLQJFRUUHVSRQGDQW
&H FRQWU{OH SHUPHW GH GpWHFWHU OHV HUUHXUV OLpHV DX PRGH GH GpIDLOODQFH )0 ,O HVW
DSpULRGLTXHHWGpFOHQFKpVXUODUpFHSWLRQG¶XQpYpQHPHQW$B(9(17x 3RXUOHVLWHPVGHW\SHVHW3DUDPHWHU3URFHVVLQJ
R /HSUHPLHUFRQWU{OHXUG¶DVVHUWLRQYpULILHTXHVLOHZLGJHWUHoRLWXQHGHPDQGHG¶H[pFXWLRQ
G¶XQ VHW3DUDPHWHU3URFHVVLQJ LO PRGLILH HQ FRQVpTXHQFH OD YDOHXU GX SDUDPqWUH
FRUUHVSRQGDQW&HFRQWU{OHSHUPHWGHGpWHFWHUOHVHUUHXUVOLpHVDX[PRGHVGHGpIDLOODQFH
)0HW)0,OHVWDSpULRGLTXHHWGpFOHQFKpVXUODUpFHSWLRQG¶XQHGHPDQGHG¶H[pFXWLRQ
G¶XQVHW3DUDPHWHU3URFHVVLQJ
R /HVHFRQGFRQWU{OHXUG¶DVVHUWLRQYpULILHTXHVLOHZLGJHWPRGLILHXQSDUDPqWUHLODELHQUHoX
SUpFpGHPPHQW XQH GHPDQGHG¶H[pFXWLRQ GXVHW3DUDPHWHU3URFHVVLQJ FRUUHVSRQGDQW&H
FRQWU{OHSHUPHWGHGpWHFWHUOHVHUUHXUVOLpHVDXPRGHGHGpIDLOODQFH)0,OHVWSpULRGLTXH
$LQVL VL QRXV UHSUHQRQV OHV H[HPSOHV FLGHVVXV OH 7DEOHDX GpILQLW OHV GHX[ FRQWU{OHXUV
G¶DVVHUWLRQDVVRFLpVjO¶DVVHUWLRQ$YRLU7DEOHDXHWOH7DEOHDXGpILQLWOHVGHX[FRQWU{OHXUV
G¶DVVHUWLRQDVVRFLpVjO¶DVVHUWLRQ$YRLU7DEOHDX
$VVHUWLRQ
0RQLWRU
,G $$0
)DLOXUHPRGH SSESURFHVV0RXVH&OLFNHG)0	SSESURFHVV0RXVH&OLFNHG)0
7H[WXDO
GHILQLWLRQ
,ID3LFWXUH3XVK%XWWRQZUHFHLYHVZKLOHLWLVHQDEOHGDQGYLVLEOHD
SURFHVV0RXVH&OLFNHGIXQFWLRQFDOOLWVHQGDQG$B(97B6(/(&7,21
2EVHUYDEOHV 
6WDWHLPDJH ZVWDWH
)UHTXHQF\ $SHULRGLF
7ULJJHU 5HFHSWLRQRIDSURFHVV0RXVH&OLFNHGIXQFWLRQFDOO
$VVHUWLRQ
0RQLWRU
,G $$0
)DLOXUHPRGH SSESURFHVV0RXVH&OLFNHG)0
7H[WXDO
GHILQLWLRQ
,ID3LFWXUH3XVK%XWWRQZVHQGVDQ$B(97B6(/(&7,21LWKDVUHFHLYHGD
SURFHVV0RXVH&OLFNHGIXQFWLRQFDOODQGLVYLVLEOHDQGHQDEOHG
2EVHUYDEOHV 
6WDWHLPDJH ZVWDWH
)UHTXHQF\ $SHULRGLF
7ULJJHU 5HFHSWLRQRIDQ$B(97B6(/(&7,21HYHQW
7DEOHDX7DEOHDXGpILQLVVDQWOHVFRQWU{OHXUVGHO¶DVVHUWLRQGpFULYDQWO¶H[pFXWLRQFRUUHFWHGHO¶LWHP
SURFHVV0RXVH&OLFNHGG¶XQ3LFWXUH3XVK%XWWRQ








&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

$VVHUWLRQ
0RQLWRU
,G $$0
)DLOXUHPRGH HEQVHW6W\OH6HW)0	HEQVHW6W\OH6HW)0
7H[WXDO
GHILQLWLRQ
,IDQ(GLW%R[1XPHULFUHFHLYHVDVHW6W\OH6HWIXQFWLRQFDOOLWPRGLILHVLWVVW\OH6HW
SDUDPHWHUYDOXH
2EVHUYDEOHV 
6WDWHLPDJH ZVWDWH
)UHTXHQF\ $SHULRGLF
7ULJJHU 5HFHSWLRQRIDVHW6W\OH6HWIXQFWLRQFDOO
$VVHUWLRQ
0RQLWRU
,G $$0
)DLOXUHPRGH HEQVHW6W\OH6HW)0
7H[WXDO
GHILQLWLRQ
,IWKHVW\OH6HWSDUDPHWHUYDOXHRIDQ(GLW%R[1XPHULFLVPRGLILHGWKHZLGJHWKDV
UHFHLYHGDVHW6W\OH6HWIXQFWLRQFDOO
2EVHUYDEOHV ZVW\OH6HW
6WDWHLPDJH ZVWDWH
)UHTXHQF\ 3HULRGLF
7ULJJHU 
7DEOHDX7DEOHDXGpILQLVVDQWOHVFRQWU{OHXUVGHO¶DVVHUWLRQGpFULYDQWO¶H[pFXWLRQFRUUHFWHGHO¶LWHP
VHW6W\OH6HWG¶XQH(GLW%R[1XPHULF
$VVHUWLRQVHWOHXUVFRQWU{OHXUVSRXUJDUDQWLUOHFRPSRUWHPHQWGXVHUYHXU
'HODPrPHPDQLqUHTXHSRXUOHVZLGJHWVO¶$0'(&TXHQRXVDYRQVHIIHFWXpHVXUOHVHUYHXUQRXV
SHUPHWGHGpILQLUOHVDVVHUWLRQVGXVHUYHXU
/HVPRGHVGHGpIDLOODQFHFULWLTXHVTXHQRXVDYRQVLGHQWLILpHVQRXVSHUPHWWHQWGHGpILQLUOHVLWHPV
FULWLTXHVGHVFRPSRVDQWVGXVHUYHXU7RXVOHVLWHPVGHW\SHLQSXW3URFHVVLQJVRQWGHVLWHPVFULWLTXHV
FDU OHXU GpIDLOODQFH VH SURSDJHUDLW HW SURYRTXHUDLW XQH SHUWH RX XQH HUURQpH GH FRQWU{OH$LQVL SDU
H[HPSOHODQRQH[pFXWLRQGHO¶LWHP.LGV6HUYHUSURFHVV0RXVH&OLFNHGLPSOLTXHUDLWTXHO¶pYpQHPHQW
PRXVH&OLFNHGQHVRLWSDVWUDQVPLVDXZLGJHWFLEOp'DQVOHFDVROHZLGJHWFLEOpHVWO¶XQGHQRVGHX[
ZLGJHWV FULWLTXHV FHOD UHYLHQW DX IDLW TX¶LO QH UHoRLW DXFXQH GHPDQGH G¶H[pFXWLRQ GH O¶LWHP
SURFHVV0RXVH&OLFNHG LO Q¶HQYRLH GRQF SDU FRQVpTXHQW SDV O¶pYpQHPHQW $B(9(17 DVVRFLp HW OH
FRQWU{OH QH VHUD SDV GpFOHQFKp FH TXL SURYRTXH GRQF XQH SHUWH GH FRQWU{OH /¶LWHP
6FHQH*UDSKILQG:LGJHW$W HVW pJDOHPHQW FULWLTXH FDU F¶HVW OXL TXL SHUPHW GH IDLUH O¶LGHQWLILFDWLRQ GX
ZLGJHWFLEOpSDUO¶DFWLRQGHO¶XWLOLVDWHXUXQHGpIDLOODQFHGHFHWLWHPSHXWGRQFSURYRTXHUXQHSHUWHRX
XQH HUURQpH GH FRQWU{OH (QILQ OD PLVH j MRXU GH OD KLpUDUFKLH GHV ZLGJHWV HIIHFWXpH SDU O¶LWHP
6FHQH*UDSKXSGDWH HVW pJDOHPHQW FULWLTXH FDU VD GpIDLOODQFH SRXUUDLW SURYRTXHU HW XQH SHUWH RX XQH
HUURQpHG¶DIILFKDJH$LQVLSDUH[HPSOHVLODYLVLELOLWpG¶XQZLGJHWQ¶HVWSDVPLVHjMRXUFRUUHFWHPHQW
HWUHVWHjIDOVHDXOLHXGHSDVVHUjWUXHFHOXLFLQHVHUDSDVDIILFKpSHUWHG¶DIILFKDJHFHTXLLPSOLTXH
QRWDPPHQWTXHOHSLORWHQHSRXUUDSDVLQWHUDJLUDYHFFHZLGJHW
eWDQW GRQQp TXH QRXV DYRQV GpMj SUpVHQWp GDQV OH &KDSLWUH XQ H[HPSOH G¶DVVHUWLRQ HW GH
FRQWU{OHXU G¶DVVHUWLRQ DVVRFLp SHUPHWWDQW OD YpULILFDWLRQ GXZLGJHW LGHQWLILp SDU OH VHUYHXU QRXV QH
SUpVHQWHURQVSDVGHQRXYHOH[HPSOHG¶DVVHUWLRQHWGHFRQWU{OHXUG¶DVVHUWLRQDVVRFLpSRXUOHVHUYHXU
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

ͳͲǤͶ àǯ

)LJXUH$UFKLWHFWXUHORJLFLHOOHGHO¶pWXGHGHFDVSRXUODGpWHFWLRQGHVHUUHXUV 
1RXVDYRQVSUpVHQWpGDQVOH&KDSLWUHQRWUHDUFKLWHFWXUHORJLFLHOOHSRXUODGpWHFWLRQGHVHUUHXUV
YRLUVHFWLRQ/D)LJXUHSUpVHQWHO¶LQVWDQFLDWLRQGHFHWWHDUFKLWHFWXUHORJLFLHOOHjQRWUHpWXGH
GHFDV1RXVUHWURXYRQVVXUFHWWHDUFKLWHFWXUHOHVFRPSRVDQWVORJLFLHOVGXV\VWqPHLQWHUDFWLIQ¶LQWpJUDQW
SDVODGpWHFWLRQGHVHUUHXUVYRLUVHFWLRQOHFRPSRVDQW&20GX&'6FRQVWLWXpGXVHUYHXUHWGH
O¶HQVHPEOH GHV ZLGJHWV GH O¶DSSOLFDWLRQ HW O¶8$ FRQVWLWXpH GH OD SUpVHQWDWLRQ GHV IRQFWLRQV
G¶DFWLYDWLRQHWGHUHQGXHWGXFRQWU{OHXUGHGLDORJXH3RXUSHUPHWWUHODGpWHFWLRQGHVHUUHXUVGDQVOH
&'6QRXVDYRQVDMRXWpjFHVFRPSRVDQWVOHFRPSRVDQW021GX&'6FRQVWLWXpG¶XQHLPDJHGHO¶pWDWGX
FRPSRVDQW&206WDWH,PDJHDLQVLTXHGHVGLIIpUHQWVFRQWU{OHXUVG¶DVVHUWLRQV$0«$0Q
$UFKLWHFWXUHGHODPDTXHWWH

)LJXUH$UFKLWHFWXUHORJLFLHOOHHWPDWpULHOOHGHQRWUHPDTXHWWH
/D )LJXUH SUpVHQWH O¶DUFKLWHFWXUH ORJLFLHOOH HW PDWpULHOOH GH OD PDTXHWWH TXH QRXV DYRQV
SUpVHQWpHGDQVOH&KDSLWUHLQVWDQFLpHjQRWUHpWXGHGHFDV&HOOHFLHVWGpYHORSSpHVXUXQUpVHDXGH
WURLVRUGLQDWHXUV&KDFXQGHFHVRUGLQDWHXUVHVWpTXLSpG¶XQV\VWqPHG¶H[SORLWDWLRQ/LQX[HWH[pFXWHOH
VLPXODWHXU$5,66,0YRLUVHFWLRQ/HSUHPLHURUGLQDWHXU3&H[pFXWHOHFRGHFRUUHVSRQGDQWDX
FRPSRVDQW &20 GX &'6 GDQV XQH SDUWLWLRQ 3 /H GHX[LqPH RUGLQDWHXU 3& H[pFXWH OH FRGH
FRUUHVSRQGDQWDXFRPSRVDQW021 GX&'6GDQVXQHSDUWLWLRQ3(QILQ OH WURLVLqPHRUGLQDWHXU 3&
H[pFXWHOHFRGHFRUUHVSRQGDQWjO¶8$DVVRFLpGDQVXQHSDUWLWLRQ3
,PSOpPHQWDWLRQGXFRPSRVDQW&20
/H FRPSRVDQW&20 GX&'6 HVW GpYHORSSp HQ XWLOLVDQW QRWUH DSSURFKH j EDVH GHPRGqOHV YRLU
&KDSLWUH$LQVLLOHVWGpYHORSSpGHODPrPHPDQLqUHTXHQRXVO¶DYRQVSUpVHQWpGDQVOH&KDSLWUH
VHV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV VRQW PRGpOLVpV j O¶DLGH GX IRUPDOLVPH ,&2 6RQ DUFKLWHFWXUH
ORJLFLHOOHHVWSUpVHQWpHHQ)LJXUH&HWWHILJXUHPHWHQpYLGHQFHOHVGLIIpUHQWVFRPSRVDQWVORJLFLHOV
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

GX FRPSRVDQW &20 OHV FRPSRVDQWV GX VHUYHXU .LGV6HUYHU HW 6FHQH*UDSK DLQVL TXH OHV GLIIpUHQWV
ZLGJHWV ZB« ZB /HV PRGqOHV ,&2 GH FHV GLIIpUHQWV FRPSRVDQWV RQW pWp SUpVHQWpV GDQV OH
&KDSLWUH&HVGLIIpUHQWVFRPSRVDQWVVRQWH[pFXWpVSDUO¶RXWLO3HW6KRSYRLUVHFWLRQTXLV¶H[pFXWH
VXUXQHPDFKLQHYLUWXHOOH-DYDGDQVODSDUWLWLRQ3GX3&

)LJXUH$UFKLWHFWXUHORJLFLHOOHGXFRPSRVDQW&20
(QSOXVGHVPRGqOHV,&2GHVGLIIpUHQWVFRPSRVDQWVOHFRPSRVDQW&20LPSOpPHQWHXQREMHW-DYD
SHUPHWWDQWGHJpUHUODFRPPXQLFDWLRQHQWUHOHVLPXODWHXUHWOHVPRGqOHVDILQGHx *pUHUOHVFRPPXQLFDWLRQVHQWUHOH&'6HWO¶8$
,O HVW DERQQp DX[ GLIIpUHQWV pYpQHPHQWV$B(9(17GHVZLGJHWV j GHVWLQDWLRQ GH O¶8$ HW OHV
WUDQVPHWjWUDYHUVO¶XWLOLVDWLRQG¶XQFDQDOGHFRPPXQLFDWLRQHQPRGHTXHXLQJIRXUQLSDUOHVLPXODWHXU
$5,66,0 ,O UpFHSWLRQQH pJDOHPHQW JUkFH j O¶XWLOLVDWLRQ G¶XQ FDQDO GH FRPPXQLFDWLRQ HQPRGH
TXHXLQJOHVDSSHOVGHIRQFWLRQVSURYHQDQWGHO¶8$HWOHVWUDQVPHWDX[GLIIpUHQWVZLGJHWV(QILQLO
UpFHSWLRQQHOHVpYpQHPHQWVSURYHQDQWGHVDFWLRQVGHO¶XWLOLVDWHXUHWOHVWUDQVPHWDXVHUYHXUx *pUHUOHVFRPPXQLFDWLRQVHQWUHOH&20HWOH021
,O pFRXWH j WUDYHUV OHV IRQFWLRQQDOLWpVGH O¶LQWHUSUqWHGHVPRGqOHV ,&2 OHVGLIIpUHQWVREVHUYDEOHV
QpFHVVDLUHVDX021SRXUH[pFXWHUVHVFRQWU{OHXUVG¶DVVHUWLRQV,OWUDQVIqUHVHVLQIRUPDWLRQVjWUDYHUV
O¶XWLOLVDWLRQGHGHX[FDQDX[GHFRPPXQLFDWLRQOHSUHPLHUHQPRGHTXHXLQJHWOHVHFRQGHQPRGH
VDPSOLQJ/HFDQDOGHFRPPXQLFDWLRQHQPRGHTXHXLQJHVWXWLOLVpSRXUWUDQVPHWWUHOHVpYpQHPHQWV
WHOVTXH OHVpYpQHPHQWVHQYR\pVSDU OHVZLGJHWVj O¶8$HW OHFDQDOGHFRPPXQLFDWLRQHQPRGH
VDPSOLQJHVWXWLOLVpSRXUWUDQVPHWWUHGHVYDOHXUVGHYDULDEOHVWHOVTXHOHVSDUDPqWUHVFRQVWLWXDQWO¶pWDW
G¶XQZLGJHW
,PSOpPHQWDWLRQGXFRPSRVDQW021
$ILQGHOHGLYHUVLILHUDXPD[LPXPYLVjYLVGXFRPSRVDQW&20HWGHSRXYRLUGpWHFWHUOHVIDXWHVTXL
SHXYHQWDIIHFWHUOHVXSSRUWG¶H[pFXWLRQGHVPRGqOHV,&2O¶RXWLO3HW6KRSHWODPDFKLQHYLUWXHOOH-DYD
OHFRPSRVDQW021HVWLPSODQWpHQODQJDJH&

)LJXUH$UFKLWHFWXUHORJLFLHOOHGXFRPSRVDQW021
&RPPH OHPRQWUH OD )LJXUH TXL SUpVHQWH VRQ DUFKLWHFWXUH ORJLFLHOOH LO HVW FRQVWLWXp G¶XQH
LPDJH GH O¶pWDW GX FRPSRVDQW &20 6WDWH ,PDJH DLQVL TXH GHV GLIIpUHQWV FRQWU{OHXUV G¶DVVHUWLRQV
$0«$0Q&KDFXQGHFHVFRPSRVDQWVORJLFLHOVFRUUHVSRQGjXQHIRQFWLRQFRGpHHQODQJDJH&/H
SURJUDPPHSULQFLSDOGXFRPSRVDQW021HVWUHVSRQVDEOHGHODFRPPXQLFDWLRQDYHFOHVLPXODWHXU,O
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

HVWUHVSRQVDEOHGHODPLVHjMRXUO¶LPDJHGHO¶pWDWHQIRQFWLRQGHVpYpQHPHQWVTX¶LOUpFHSWLRQQH&HWWH
LPDJHHVWSULQFLSDOHPHQWFRQVWLWXpHGHVGLIIpUHQWVZLGJHWVGHO¶DSSOLFDWLRQVWRFNpVVRXVODIRUPHG¶XQ
WDEOHDXGDQVOHTXHOFKDTXHOLJQHFRUUHVSRQGjXQZLGJHWHWjVHVGLIIpUHQWVSDUDPqWUHV/HSURJUDPPH
SULQFLSDO HVW pJDOHPHQW UHVSRQVDEOH GH OD JHVWLRQ GX GpFOHQFKHPHQW GHV GLIIpUHQWV FRQWU{OHXUV
G¶DVVHUWLRQVHQIRQFWLRQGHVpYpQHPHQWVTX¶LOUpFHSWLRQQHRXGHOHXUSpULRGLFLWp,OHVWH[pFXWpVXUOD
SDUWLWLRQ3GX3&
$ILQG¶LOOXVWUHUO¶LPSOpPHQWDWLRQG¶XQFRQWU{OHXUG¶DVVHUWLRQHQODQJDJH&OD)LJXUHSUpVHQWH
O¶LPSOpPHQWDWLRQHQODQJDJH&GHVGHX[FRQWU{OHXUVGHO¶DVVHUWLRQ$SHUPHWWDQWODGpWHFWLRQGHVHUUHXUV
DIIHFWDQW O¶LWHPSURFHVV0RXVH&OLFNHG G¶XQ3LFWXUH3XVK%XWWRQ'H ODPrPHPDQLqUH OD )LJXUH 
SUpVHQWHO¶LPSOpPHQWDWLRQHQODQJDJH&GHVGHX[FRQWU{OHXUVGHO¶DVVHUWLRQ$SHUPHWWDQWODGpWHFWLRQ
GHVHUUHXUVDIIHFWDQWO¶LWHPVHW6\OH6HWG¶XQH(GLW%R[1XPHULF
$$0 SSESURFHVV0RXVH&OLFNHGDVVHUW
021VWDWH
ERROHDQZYLVLEOHZHQDEOHG
 SSESURFHVV0RXVH&OLFNHGDVVHUW
LQWHUURU'HWHFWHG 
LIIXQFWLRQ&DOO  ^VRXUFHZSURFHVV0RXVH&OLFNHGSDUDPHWHUV`^
LIZYLVLEOH  WUXH		ZHQDEOHG  WUXH^
ERROHDQWLPH2XW VWDUW7LPHU
`
`
ZKLOHWLPH2XW^
LIWLPH2XW		ZLGJHW(YHQWFRQWDLQV^Z$B(97B6(/(&7,21׎`^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`
`
LIWLPH2XW		HUURU'HWHFWHG  ^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`
&H FRQWU{OHXU G¶DVVHUWLRQ HVW GpFOHQFKp SDU OD UpFHSWLRQ G¶XQH GHPDQGH G¶H[pFXWLRQ GH OD IRQFWLRQ
SURFHVV0RXVH&OLNHG G¶XQ 3LFWXUH3XVK%XWWRQ 'DQV FH FDV XQ WLPHU HVW GpFOHQFKp 6L DXFXQ pYpQHPHQW
$B(97B6(/(&7,21Q¶HVWHQYR\pSDUOH3LFWXUH3XVK%XWWRQGDQVOHWHPSVLPSDUWLXQHHUUHXUHVWHQYR\pH
jO¶8$
$$0$B(97B6(/(&7,21DVVHUW
021VWDWH
ERROHDQZYLVLEOHZHQDEOHG
SSESURFHVV0RXVH&OLFNHGDVVHUW
LQWHUURU'HWHFWHG 
LIZLGJHW(YHQW  ^Z$B(97B6(/(&7,21׎`^
LI IXQFWLRQ&DOOFRQWDLQV^VRXUFHZSURFHVV0RXVH&OLFNHGSDUDPHWHUV` 		ZYLVLEOH  
WUXH 		ZHQDEOHG  WUXH^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`HOVH^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`
`
&HFRQWU{OHXUG¶DVVHUWLRQHVWGpFOHQFKpSDUODUHFHSWLRQG¶XQpYpQHPHQW$B(97B6(/(&7,21'DQVFH
FDVVLOH3LFWXUH3XVK%XWWRQD\DQWHQYR\pFHWpYpQHPHQWQ¶DSDVUHoXGHGHPDQGHG¶H[pFXWLRQGHODIRQFWLRQ
SURFHVV0RXVH&OLNHGXQHHUUHXUHVWHQYR\pHjO¶8$
)LJXUH,PSOpPHQWDWLRQHQ&GHVFRQWU{OHXUVG¶DVVHUWLRQV$$0HW$$0
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

$$0 HEQVHW6W\OH6HWDVVHUW
021VWDWH
LQWZVW\OH6HW
2EVHUYDEOHV
LQWZVW\OH6HW2EVHUYHG
HEQVHW6W\OH6HWDVVHUW
LQWHUURU'HWHFWHG 
LIIXQFWLRQ&DOO  ^VRXUFHZVHW6W\OH6HW QHZ9DOXH`^
ERROHDQWLPH2XW VWDUW7LPHU
`
ZKLOHWLPH2XW^
LIWLPH2XW		ZVW\OH6HW2EVHUYHG  QHZ9DOXH^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`
`
LIWLPH2XW		HUURU'HWHFWHG  		ZVW\OH6HW2EVHUYHG QHZ9DOXH^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`
&H FRQWU{OHXU G¶DVVHUWLRQ HVW GpFOHQFKp SDU OD UpFHSWLRQ G¶XQH GHPDQGH G¶H[pFXWLRQ GH OD IRQFWLRQ
VHW6W\OH6HW G¶XQH (GLW%R[1XPHULF 'DQV FH FDV VL OD YDOHXU REHUYpHV GX SDUDPqWUH VW\OH6HW GH
O¶(GLW%R[1XPHULFQ¶DSDVpWpPLVHjMRXUFRUUHFWHPHQWXQHHUUHXUHVWHQYR\pHjO¶8$
$$0 HEQVW\OH6HW3DUDPHWHU9DOXHDVVHUW
021VWDWH
LQWZVW\OH6HW
2EVHUYDEOHV
LQWZVW\OH6HW2EVHUYHG
HEQVW\OH6HW3DUDPHWHU9DOXHDVVHUW
LQWHUURU'HWHFWHG 
LIZVW\OH6HW ZVW\OH6HW2EVHUYHG^
LIIXQFWLRQ&DOOFRQWDLQV^VRXUFHZVHW6W\OH6HW ZVW\OH6HW`^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`HOVH^
HUURU'HWHFWHG 
VHQG(UURUIXQFWLRQ&DOOHUURU'HWHFWHG
`
`
&H FRQWU{OHXU G¶DVVHUWLRQHVW SpULRGLTXH¬ FKDFXQGH FHV GpFOHQFKHPHQWV LO FRPSDUH OD YDOHXU
REVHUYpHGXSDUDPqWUHVW\OH6HWGHO¶(GLW%RZ1XPHULFDYHFFHOOHTX¶LOFRQVHUYHGDQVVRQLPDJHGH
O¶pWDW6LHOOHVVRQWGLIIpUHQWHVHWTXHO¶(GLW%R[1XPHULFQ¶DSDVUHoXGHGHPDQGHG¶H[pFXWLRQGHOD
IRQFWLRQVHW6W\OH6HWDYHFODYDOHXUFRUUHVSRQGDQWHjODYDOHXUREHUYpHGXSDUDPqWUHXQHHUUHXUHVW
HQYR\pHjO¶8$
)LJXUH,PSOpPHQWDWLRQHQ&GHVFRQWU{OHXUVG¶DVVHUWLRQV$$0HW$$0
3DUWLH0LVHHQ°XYUHGHO¶DSSURFKHVXUXQHpWXGHGHFDV

,PSOpPHQWDWLRQGHO¶8$

)LJXUH$UFKLWHFWXUHORJLFLHOOHGHO¶8$
'HODPrPHPDQLqUHTXHOHFRPSRVDQW&20O¶8$HVWGpYHORSSpHHQXWLOLVDQWQRWUHDSSURFKHjEDVH
GHPRGqOHV/D)LJXUH SUpVHQWH O¶DUFKLWHFWXUH ORJLFLHOOHGH O¶8$ HWQRXVSHUPHW GHPHWWUH HQ
pYLGHQFHFHVGLIIpUHQWVFRPSRVDQWVORJLFLHOV3UHVHQWDWLRQ$FWLYDWLRQ)XQFWLRQ5HQGHULQJ)XQFWLRQ
HW'LDORJ&RQWUROOHU,OVVRQWPRGpOLVpVjO¶DLGHGHODQRWDWLRQ,&2HWVRQWH[pFXWpVSDUO¶RXWLO3HW6KRS
TXLV¶H[pFXWHVXUXQHPDFKLQHYLUWXHOOH-DYDGDQVODSDUWLWLRQ3GX3&
(QSOXVGHVPRGqOHV,&2GHVGLIIpUHQWVFRPSRVDQWVO¶8$LPSOpPHQWHpJDOHPHQWXQREMHW-DYD
SHUPHWWDQWGHJpUHUODFRPPXQLFDWLRQHQWUHOHVLPXODWHXUHWOHVPRGqOHVDILQGHx *pUHUOHVFRPPXQLFDWLRQVHQWUHO¶8$HWOH&20
,O UpFHSWLRQQH j WUDYHUV XQ FDQDO GH FRPPXQLFDWLRQ HQPRGH TXHXLQJ OHV GLIIpUHQWV pYpQHPHQWV
$B(9(17HQYR\pVSDUOHFRPSRVDQW021HWOHVWUDQVPHWVRXVIRUPHG¶pYpQHPHQWV,&2DX[
PRGqOHV ,O SHUPHW pJDOHPHQW G¶HQYR\HU WRXMRXUV DX WUDYHUV GH O¶XWLOLVDWLRQ G¶XQ FDQDO GH
FRPPXQLFDWLRQHQPRGHTXHXLQJOHVDSSHOVGHPpWKRGHV$BVHW3DUDPHWHUTXLVRQWHIIHFWXpVSDU
O¶8$x *pUHUOHVFRPPXQLFDWLRQVHQWUHO¶8$HWOH021
,OUpFHSWLRQQHjWUDYHUVXQFDQDOGHFRPPXQLFDWLRQHQPRGHTXHXLQJOHVGLIIpUHQWVpYpQHPHQWVGH
QRWLILFDWLRQ G¶HUUHXU SURYHQDQW GX FRPSRVDQW 021 HW OHV WUDQVPHW DX[ PRGqOHV ,&2 VRXV IRUPH
G¶pYpQHPHQWV,&2,OSHUPHWpJDOHPHQWGHWUDQVPHWWUHDXFRPSRVDQW021OHVGLIIpUHQWVDSSHOVGH
PpWKRGHV$BVHW3DUDPHWHUTXLVRQWHIIHFWXpVSDUO¶8$
/HVPRGqOHV,&2GHFHVGLIIpUHQWVFRPSRVDQWVVRQWOHVPrPHVTXHFHX[TXLRQWpWpSUpVHQWpVGDQV
OH &KDSLWUH j XQH H[FHSWLRQ SUqV LOV HPEDUTXHQW GHV IRQFWLRQQDOLWpV VXSSOpPHQWDLUHV SRXU OH
WUDLWHPHQWGHVHUUHXUV3RXUFHWWHpWXGHGHFDVQRXVDYRQVFKRLVLGHQRWLILHUOHSLORWHORUVTX¶XQHHUUHXU
HVWGpWHFWpH&HOXLFLSHXWDORUVGpFLGHUSDUH[HPSOHG¶XWLOLVHUXQDXWUHV\VWqPHRXGHUHFRQILJXUHU
O¶DSSOLFDWLRQ)&86VXUXQH DXWUH'8&HWWHQRWLILFDWLRQHVW IDLWH SDU O¶DIILFKDJHG¶XQ/DEHO VSpFLDO
FRPPHSUpVHQWpHQ)LJXUH
/HPRGqOH,&2GHODJHVWLRQGHVHUUHXUVGDQVOHFRQWU{OHXUGHGLDORJXHHVWSUpVHQWpHQ)LJXUH
$LQVLOHV\VWqPHSRVVqGHGHX[pWDWVXQpWDWVDQVHUUHXUUHSUpVHQWpSDUODSUpVHQFHG¶XQMHWRQGDQVOD
SODFH1R(UURUSHQGDQWOHTXHOOHV\VWqPHVHFRPSRUWHQRUPDOHPHQWHWXQpWDWDYHFHUUHXUUHSUpVHQWpSDU
ODSUpVHQWHG¶XQMHWRQGDQVODSODFH(UURUSHQGDQWOHTXHOOHPHVVDJHG¶HUUHXUHVWDIILFKp/HSDVVDJHGH
O¶pWDWVDQVHUUHXUjO¶pWDWDYHFHUUHXUHVWGpFOHQFKpSDUODUpFHSWLRQG¶XQpYpQHPHQWG¶HUUHXU/HSDVVDJH
GHO¶pWDWDYHFHUUHXUjO¶pWDWVDQVHUUHXUSHXWrWUHGpFOHQFKpSDUODUpFHSWLRQG¶XQpYpQHPHQWQRWLILDQWOH
UHFRXYUHPHQWGHO¶HUUHXU
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV

)LJXUH1RWLILFDWLRQG
HUUHXUSRXUOHSLORWH
)LJXUH0RGqOH,&2GHODJHVWLRQGHVHUUHXUV 
ͳͲǤͷ °
'DQV FH FKDSLWUH QRXV DYRQV SUpVHQWp OD PLVH HQ °XYUH QRWUH DUFKLWHFWXUH ORJLFLHOOH SRXU OD
GpWHFWLRQGHVHUUHXUVSUpVHQWpHGDQVOH&KDSLWUHVXUO¶pWXGHGHFDVTXHQRXVDYRQVSUpVHQWpHGDQVOH
&KDSLWUHO¶DSSOLFDWLRQLQWHUDFWLYH)&86
$LQVLQRXVDYRQVWRXWG¶DERUGSUpVHQWpO¶DQDO\VHGHQRWUHpWXGHGHFDVDXWUDYHUVGHO¶pWXGHG¶XQ
VFpQDULRG¶XWLOLVDWLRQG¶XQHGHVIRQFWLRQVFULWLTXHVGHO¶DSSOLFDWLRQ(QQRXVDSSX\DQWVXUFHVFpQDULR
QRXVDYRQVGpWHUPLQpOHVPRGHVGHGpIDLOODQFHGHVGLIIpUHQWHVIRQFWLRQVSDUODUpDOLVDWLRQG¶$0'(&
&HV$0'(&QRXVSHUPHWWHQWGHGpILQLUOHVDVVHUWLRQVGpFULYDQWOHERQIRQFWLRQQHPHQWGXV\VWqPHDLQVL
TXHOHVFRQWU{OHXUVG¶DVVHUWLRQSHUPHWWDQWODGpWHFWLRQGHVHUUHXUV
1RXVDYRQVHQVXLWHSUpVHQWpO¶DUFKLWHFWXUHORJLFLHOOHILQDOHGHQRWUHpWXGHGHFDV&HWWHDUFKLWHFWXUH
SHUPHWODGpWHFWLRQGHVHUUHXUVGDQVOHVFRPSRVDQWVJpQpULTXHVVHUYHXUHWZLGJHWVGHQRWUHpWXGHGH
FDVFHTXLSHUPHWGHQRWLILHUOHSLORWHHQFDVG¶HUUHXU
(QILQQRXVDYRQVSUpVHQWpODPDTXHWWHTXHQRXVDYRQVPLVHHQ°XYUHSRXUYDOLGHUODIDLVDELOLWpGH
QRWUHDUFKLWHFWXUH
&HWWHLPSOpPHQWDWLRQDXQEXWGHSUHXYHGHFRQFHSW(QHIIHWO¶HQYLURQQHPHQWSUDWLTXHGHODWKqVH
QHSHUPHWSDVG¶REWHQLUGHVUpVXOWDWV UpDOLVWHVFHTXLQ¶pWDLWSDVGDQV OHSpULPqWUHGH ODWKqVH8QH
LPSOpPHQWDWLRQSOXVUpDOLVWHVXUXQYUDLQR\DX$5,1&SHUPHWWUDLWGHVPHVXUHVSOXVUpDOLVWHVDLQVL
TXH G¶HIIHFWXHU GHV RSWLPLVDWLRQV GHV PHVXUHV GH SHUIRUPDQFHV DLQVL TXH O¶LQIOXHQFH GH QRWUH
DUFKLWHFWXUH SDU UDSSRUW DX[ SUREOqPHV GH V\QFKURQLVDWLRQ HQWUH OHV GLIIpUHQWV FRPSRVDQWV j OD
SHUFHSWLRQGHO¶XWLOLVDWHXUjG¶pYHQWXHOVWHPSVGHUHWDUGHWF«


  


/¶XWLOLVDWLRQGHV\VWqPHVLQWHUDFWLIVSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHVDYLRQLTXHVGDQV
OHVFRFNSLWVG¶DYLRQVFLYLOVDSSRUWHGHQRPEUHX[DYDQWDJHVWHOVTXHODUpGXFWLRQGHODFKDUJHGHWUDYDLO
GXSLORWHHWO¶DXJPHQWDWLRQGHO¶pYROXWLYLWpGXFRFNSLW&HVV\VWqPHVRQWpWpLQWURGXLWVGDQVOHVFRFNSLWV
G¶DYLRQV FLYLOV DX GpEXW GHV DQQpHV  &HSHQGDQW SRXU GHV UDLVRQV G¶H[LJHQFHV GH VUHWp GH
IRQFWLRQQHPHQWO¶XWLOLVDWLRQGHFHVV\VWqPHVHVWOLPLWpHjO¶KHXUHDFWXHOOHjODFRPPDQGHHWDXFRQWU{OH
GHIRQFWLRQVQRQFULWLTXHV/¶REMHFWLIGHQRVWUDYDX[pWDLWGHGpPRQWUHUTX¶LOHVWSRVVLEOHGHFRQFHYRLU
HW GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp
VXIILVDQW SRXU TX¶LOV SXLVVHQW rWUH XWLOLVpV SRXU OD FRPPDQGH HW OH FRQWU{OH GH V\VWqPHV DYLRQLTXHV
FULWLTXHV

&RQWULEXWLRQV
/DFRQWULEXWLRQSULQFLSDOHGHFHWWHWKqVHFRQVLVWHjSURSRVHUXQHDSSURFKHSHUPHWWDQWGHFRQFHYRLU
HW GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp
VXIILVDQWSRXUTX¶LOVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHVFULWLTXHV
3RXU FHOD QRXV DYRQV WRXW G¶DERUG GpILQL GDQV OH &KDSLWUH OH SpULPqWUH GHV WUDYDX[ HW OHV
K\SRWKqVHV TXH QRXV DYRQV UHWHQXHV $LQVL QRXV QRXV LQWpUHVVRQV GDQV FHWWH WKqVH j OD VUHWp GH
IRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIVHWSOXVSDUWLFXOLqUHPHQWjFHOOHGHOHXUVFRPSRVDQWVORJLFLHOV
UHVSRQVDEOHV GHV IRQFWLRQQDOLWpV LQWHUDFWLYHV 1RXV DYRQV HQVXLWH SURSRVp XQH FODVVLILFDWLRQ GHV
GpIDLOODQFHVGHVV\VWqPHVLQWHUDFWLIVHWSUpVHQWpOHPRGqOHGHIDXWHDXTXHOQRXVQRXVLQWpUHVVRQVGDQV
FHWWHWKqVHOHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWHWOHVIDXWHVPDWpULHOOHVSRXYDQWDIIHFWHUOHV\VWqPH
GXUDQWVRQH[pFXWLRQ1RXVDYRQVpJDOHPHQWSURSRVpGDQVFHFKDSLWUHXQHDUFKLWHFWXUHJpQpULTXHSRXU
OHVV\VWqPHVLQWHUDFWLIV&HOOHFLQRXVDSHUPLVG¶LGHQWLILHUOHVFRPSRVDQWVORJLFLHOVVXUOHVTXHOVQRXV
DSSOLTXRQVQRWUHDSSURFKHSRXUJDUDQWLUODVUHWpGHIRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIV
1RWUHDSSURFKHSRXUFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVVUVGHIRQFWLRQQHPHQWHVW
GXDOHHOOHUHSRVHWRXWG
DERUGVXUXQHFRQFHSWLRQHWXQGpYHORSSHPHQWGHV\VWqPHVLQWHUDFWLIV]pUR
GpIDXWHWHQVXLWHVXUO¶LQWURGXFWLRQGHVPpFDQLVPHVGHWROpUDQFHDX[IDXWHV
1RWUH DSSURFKH YHUV XQH FRQFHSWLRQ ]pURGpIDXW GHV V\VWqPHV LQWHUDFWLIV SUpVHQWpH GDQV OH
&KDSLWUH FRQVLVWH HQ XQH VSpFLILFDWLRQ HW XQ GpYHORSSHPHQW j EDVH GH PRGqOHV GHV GLIIpUHQWV
FRPSRVDQWV ORJLFLHOV G¶XQ V\VWqPH LQWHUDFWLI DX WUDYHUV O¶XWLOLVDWLRQ G¶XQH WHFKQLTXH GH GHVFULSWLRQ
IRUPHOOH1RXVDYRQVSRXUFHODFKRLVLODQRWDWLRQIRUPHOOH,&2TXLSHUPHWGHPRGpOLVHUOHVGLIIpUHQWV
DVSHFWVQpFHVVDLUHVjODGHVFULSWLRQGHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIV(QILQQRXVDYRQV
PRQWUpFRPPHQWWRXVOHVFRPSRVDQWVORJLFLHOVGHO¶DUFKLWHFWXUHGpILQLHGDQVOH&KDSLWUHSHXYHQWrWUH
PRGpOLVpVjO¶DLGHGHFHWWHQRWDWLRQIRUPHOOH
1RWUH DSSURFKH GH FRQFHSWLRQ GHV V\VWqPHV LQWHUDFWLIV WROpUDQWV DX[ IDXWHV SUpVHQWpH GDQV OH
&KDSLWUHUHSRVHVXUXQHDUFKLWHFWXUHORJLFLHOOHEDVpHVXUODQRWLRQGHPpFDQLVPHDXWRWHVWDEOH&HWWH
DUFKLWHFWXUH UHSRVH VXU OD GpILQLWLRQ HW OD UpDOLVDWLRQ G¶XQ FRPSRVDQW FKDUJp GH OD YpULILFDWLRQ GH
O¶H[pFXWLRQGHVIRQFWLRQVGXV\VWqPHLQWHUDFWLIF
HVWjGLUHODFRPPDQGHRX&20/HFRPSRVDQWGH
PRQLWRULQJ DSSHOp021 HVW FRQVWLWXp GH GLIIpUHQWV FRQWU{OHXUV G¶DVVHUWLRQV $ILQ GH SHUPHWWUH OD
UpDOLVDWLRQGHFHWWHDUFKLWHFWXUHQRXVDYRQVSURSRVpXQHPpWKRGHSRXU ODGpILQLWLRQGHVFRQWU{OHXUV
G¶DVVHUWLRQVV¶DSSX\DQWVXUO¶XWLOLVDWLRQG¶XQHDQDO\VHGHVPRGHVGHGpIDLOODQFHGHVFRPSRVDQWVORJLFLHOV
IRQFWLRQQHOVFRQFHUQpV1RXVQRXVDSSX\RQVVXUXQHDQDO\VHGHVPRGHVGHGpIDLOODQFHVHORQODPpWKRGH
GHV$0'(&&HWWHDQDO\VHV¶HIIHFWXHjO¶DLGHG¶XQHGHVFULSWLRQGHO¶DUFKLWHFWXUHORJLFLHOOHGXV\VWqPH
LQWHUDFWLIDYHFOHODQJDJHJUDSKLTXH$$'/HWGHGLDJUDPPHVGHVpTXHQFHUHSUpVHQWDQWOHFRPSRUWHPHQW
GXV\VWqPH
1RXVDYRQVHQVXLWHSUpVHQWpGDQVOH&KDSLWUHGHVPR\HQVGHPLVHHQ°XYUHGHQRWUHDSSURFKH
$LQVL O¶DSSURFKH ]pURGpIDXW SHXW rWUHPLVH HQ°XYUH DX WUDYHUV GH O¶XWLOLVDWLRQ G¶XQ RXWLO QRPPp
&RQFOXVLRQ

3HW6KRS SHUPHWWDQW O¶pGLWLRQ GHPRGqOHV ,&2 OHXU H[pFXWLRQHQ WHPSV UpHO DLQVL TXH OHXU DQDO\VH
/¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVLPSRVHGHVSURSULpWpVGHFRQILQHPHQWG
HUUHXUUHSRVDQWVXU
GXSDUWLWLRQQHPHQWVSDWLDOHWWHPSRUHOFHTXHO
RQWURXYHGDQVOHVDUFKLWHFWXUHVGHV\VWqPHVDYLRQLTXHV
FULWLTXH HQ VXLYDQW OH VWDQGDUG$5,1&'DQV QRV WUDYDX[ QRXV DYRQV XWLOLVp XQ VLPXODWHXU GH
V\VWqPHG¶H[SORLWDWLRQDYLRQLTXHQRPPp$5,66,0IRXUQLVVDQWO¶LVRODWLRQGHVGLIIpUHQWVFRPSRVDQWV
ORJLFLHOV GH O¶DUFKLWHFWXUH WROpUDQWH DX[ IDXWHV1RWUHREMHFWLI LFL FRQVLVWDLW j UpDOLVHU XQH SUHXYH GH
FRQFHSWV8QH LPSOpPHQWDWLRQVXUXQQR\DXQDWLIDYLRQLTXHHVWQpFHVVDLUHDXMRXUG
KXLSRXUSDVVHUj
O
pFKHOOHHWHIIHFWXHUGHVPHVXUHVGHSHUIRUPDQFHUpDOLVWHV
(QILQQRXVDYRQVSXDLQVLYDOLGHUODIDLVDELOLWpGHQRWUHDSSURFKHSDUVRQDSSOLFDWLRQjXQHpWXGH
GHFDVUpDOLVWHLVVXHGXPLOLHXGHO¶DYLRQLTXHXQV\VWqPHLQWHUDFWLILQVSLUpGX)OLJKW&RQWURO8QLW$LQVL
QRXVDYRQVSUpVHQWpGDQVOH&KDSLWUHO¶DSSOLFDWLRQGHQRWUHDSSURFKHjEDVHVGHPRGqOHVSHUPHWWDQW
GHFRQFHYRLUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXW&HFLDpWpHIIHFWXpHQUpDOLVDQWODPRGpOLVDWLRQjO¶DLGH
GH OD QRWDWLRQ IRUPHOOH ,&2 GHV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GH FHWWH DSSOLFDWLRQ 1RXV DYRQV
pJDOHPHQWSUpVHQWpGDQVOH&KDSLWUHO¶DSSOLFDWLRQGHQRWUHDUFKLWHFWXUHORJLFLHOOHHWVDPLVHHQ°XYUH
VXUO¶pWXGHGHFDV)&86&HFLDpWpHIIHFWXpHQH[HPSOLILDQWFHOOHFLDXWUDYHUVO¶pWXGHG¶XQVFpQDULR
G¶XWLOLVDWLRQGHO¶DSSOLFDWLRQQRXVSHUPHWWDQWG¶DSSOLTXHUODPpWKRGHSURSRVpHSRXUODGpILQLWLRQGHV
FRQWU{OHXUVG¶DVVHUWLRQV

3RXUFRQFOXUHQRXVDYRQVSUpVHQWpXQHDSSURFKHGXDOHHWKRPRJqQHGHSUpYHQWLRQHWGHWROpUDQFH
DX[IDXWHVSRXUFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV&HOOHFLUHSRVHj
ODIRLVVXUXQHDSSURFKHGHSUpYHQWLRQGHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWHWVXUXQHDSSURFKHGH
WROpUDQFHDX[IDXWHVORJLFLHOOHVUpVLGXHOOHVHWDX[IDXWHVQDWXUHOOHVHQRSpUDWLRQ3RXUGpYHORSSHUFHWWH
DSSURFKH QRXV DYRQV SURSRVp XQH VROXWLRQ DUFKLWHFWXUDOH IRQGpH VXU OH SULQFLSH GHV DUFKLWHFWXUHV
DXWRWHVWDEOHV(QILQSRXUPRQWUHUODIDLVDELOLWpGHQRWUHVROXWLRQQRXVO¶DYRQVDSSOLTXpHjXQH[HPSOH
JUkFHjO¶XWLOLVDWLRQG¶XQVLPXODWHXUGHQR\DX$5,1&&HWWHLPSOpPHQWDWLRQDXQEXWGHSUHXYHGH
FRQFHSW(QHIIHWO¶HQYLURQQHPHQWSUDWLTXHGHODWKqVHQHSHUPHWSDVG¶REWHQLUGHVUpVXOWDWVUpDOLVWHV
FHTXLQ¶pWDLWSDVGDQVOHSpULPqWUHGHODWKqVH8QHLPSOpPHQWDWLRQSOXVUpDOLVWHVXUXQYUDLQR\DX
$5,1&SHUPHWWUDLWGHVPHVXUHVSOXVUpDOLVWHVDLQVLTXHG¶HIIHFWXHUGHVRSWLPLVDWLRQVGHVPHVXUHV
GH SHUIRUPDQFHV DLQVL TXH O¶LQIOXHQFH GH QRWUH DUFKLWHFWXUH SDU UDSSRUW DX[ SUREOqPHV GH
V\QFKURQLVDWLRQHQWUHOHVGLIIpUHQWVFRPSRVDQWVjODSHUFHSWLRQGHO¶XWLOLVDWHXUjG¶pYHQWXHOVWHPSVGH
UHWDUG«8QHRSWLPLVDWLRQGHODSURJUDPPDWLRQpYpQHPHQWLHOOHGXPRQLWHXUDLQVLTX
DXQLYHDXGHOD
WUDQVPLVVLRQGHVpYpQHPHQWVVXUXQSURWRW\SHUpDOLVWHHVWXQREMHFWLIG
LQJpQLHULHLQGXVWULHOOHDXMRXUG
KXL
HWVRUWGXFDGUHGHQRVUHFKHUFKHVGDQVFHWWHWKqVH

/LPLWHVHWSHUVSHFWLYHV
/D UpDOLVDWLRQ G¶XQH LPSOpPHQWDWLRQ UpDOLVWH GH QRWUH DSSURFKH QpFHVVLWH GHV DQDO\VHV
FRPSOpPHQWDLUHV TXL pWDLHQW KRUV GX SpULPqWUH GH OD WKqVH HW QpFHVVLWHQW GHV PR\HQV G¶LQJpQLHULH
LQGXVWULHOVFRQVpTXHQWV
3UHPLqUHPHQWQRXVDYRQVSUpVHQWpXQHDSSURFKHjEDVHGHPRGqOHVIRQGpHVXUODPRGpOLVDWLRQGX
FRPSRUWHPHQW GHV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV G¶XQ V\VWqPH LQWHUDFWLI j O¶DLGH G¶XQH QRWDWLRQ
IRUPHOOH&HSHQGDQW O¶pWXGHGH O¶LQWpJUDWLRQGHFHWWHDSSURFKHGDQVXQSURFHVVXVGHGpYHORSSHPHQW
FRPSOHWDOODQWGHODVSpFLILFDWLRQGXV\VWqPHMXVTX¶jVRQLQWpJUDWLRQGDQVXQFRFNSLWG¶DYLRQpWDLWKRUV
GXSpULPqWUHGHODWKqVH&HOOHFLQpFHVVLWHODPLVHHQSODFHGHPR\HQVGHYpULILFDWLRQHWGHYDOLGDWLRQ
GXORJLFLHO&RPPHQRXVO¶DYRQVSUpVHQWpGDQVOH&KDSLWUHO¶XWLOLVDWLRQGHODQRWDWLRQIRUPHOOH,&2
SUpVHQWHO¶DYDQWDJHGHIRXUQLUXQVXSSRUWjFHVDFWLYLWpV&HSHQGDQWO¶DQDO\VHIRUPHOOHVXUOHVPRGqOHV
,&2QpFHVVLWHHQFRUHGHVH[WHQVLRQVWHOOHVTXHODIRUPDOLVDWLRQGHVPpFDQLVPHVGHFRPPXQLFDWLRQSDU
pYpQHPHQWVHWODYDOLGDWLRQGHVDIDLVDELOLWpVXUXQFDVG¶pWXGHFRQFUHW
'HX[LqPHPHQWQRXVDYRQVSUpVHQWpXQHDUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVHWQRXVDYRQV
YDOLGpVDIDLVDELOLWp&HSHQGDQWDILQGHSRXYRLUXWLOLVHUFHWWHDUFKLWHFWXUHGDQVXQV\VWqPHDYLRQLTXH
HOOHGRLWrWUHYDOLGpHHQWHUPHVGHFRXYHUWXUHGHVPpFDQLVPHVGHWROpUDQFH(QHIIHWLOHVWLPSRUWDQWGH
JDUDQWLUTXH OHVPpFDQLVPHVGH WROpUDQFH DX[ IDXWHVGpWHFWHQW WRXWHV OHV HUUHXUV SRXYDQWPHQHU j OD
&RQFOXVLRQ

GpIDLOODQFH GX V\VWqPH&HFL SHXW rWUH UpDOLVp FRPPH QRXV O¶DYRQV SUpVHQWp GDQV OH &KDSLWUH HQ
PHQDQW XQH FDPSDJQH G¶LQMHFWLRQ GH IDXWHV SHUPHWWDQW GH YpULILHU OD FRXYHUWXUH GH GpWHFWLRQ GX
FRPSRVDQWFKDUJpGHUpDOLVHUOHFRQWU{OHGHVGLIIpUHQWHVDVVHUWLRQVGpILQLHV
7URLVLqPHPHQWQRXVDYRQVSUpVHQWpXQHLPSOpPHQWDWLRQGHQRWUHDSSURFKHVXUXQVLPXODWHXU&HWWH
LPSOpPHQWDWLRQ D XQ EXW GH SUHXYH GH FRQFHSW8QH LPSOpPHQWDWLRQ UpHOOH QpFHVVLWH G¶HQYLVDJHU OD
PDQLqUHGRQW OH ORJLFLHO VHUD ILQDOHPHQW LPSODQWp(QHIIHW FHOXLFL SHXW rWUH LPSODQWp FRPPHQRXV
O¶DYRQVPRQWUpGDQVQRWUHpWXGHGHFDVHQH[pFXWDQWOHVPRGqOHV,&2jO¶DLGHG¶XQLQWHUSUqWHGHUpVHDX
GH 3HWUL &HSHQGDQW LO HVW pJDOHPHQW HQYLVDJHDEOH G¶XWLOLVHU OHV PRGqOHV ,&2 FRPPH VLPSOH
VSpFLILFDWLRQGXORJLFLHOILQDO'DQVFHFDVO¶DMRXWG¶XQHFDSDFLWpGHJpQpUDWLRQDXWRPDWLTXHGHFRGHj
SDUWLUGHVPRGqOHV,&2SHXWrWUHXQHSLVWHLQWpUHVVDQWHFRPPHVXSSRUWjO¶LPSODQWDWLRQGXORJLFLHO
(QILQLOHVWLPSRUWDQWGHJDUDQWLUTXHOHVPpFDQLVPHVPLVHQSODFHQ¶DIIHFWHQWSDVO¶XWLOLVDELOLWpGX
V\VWqPHDILQGHQHSDVDXJPHQWHUFRQVLGpUDEOHPHQWODFKDUJHGHWUDYDLOGXSLORWH3RXUFHODQRXVDYRQV
SURSRVp GDQV OD VHFWLRQ XQH DSSURFKH V¶DSSX\DQW VXU OHV PRGqOHV GH WkFKHV SRXU FRPSDUHU
O¶XWLOLVDELOLWp GH GHX[ V\VWqPHV HW pYDOXHU DLQVL O¶LPSDFW GH O¶XWLOLVDWLRQ GH QRWUH DSSURFKH VXU
O¶XWLOLVDELOLWpGXV\VWqPH&HWWHDSSURFKHSHUPHWGHYpULILHUTXHOHVPRGLILFDWLRQVPLVHVHQSODFHSRXU
DXJPHQWHUOHQLYHDXGHVUHWpGHIRQFWLRQQHPHQWQ¶LPSDFWHQWSDVO¶XWLOLVDELOLWpGXV\VWqPH&HSHQGDQW
FHWWHDSSURFKHQpFHVVLWHG¶rWUHDPpOLRUpHSDUXQHDQDO\VHSOXVILQHGHVWkFKHVDILQGHFDOFXOHUGHPDQLqUH
SOXVILDEOHODFKDUJHGH WUDYDLOGXSLORWH ,OHVWpJDOHPHQWHVVHQWLHOGHYDOLGHU O¶DSSOLFDELOLWpGHFHWWH
DSSURFKHGDQVXQSURFHVVXVGHFRQFHSWLRQHWGHGpYHORSSHPHQWJOREDO'HSOXVLOSHXWrWUHpJDOHPHQW
LQWpUHVVDQWG¶pWXGLHUGLIIpUHQWVPR\HQVGHUHFRXYUHPHQWTXHFHOXLTXHQRXVDYRQVSURSRVp(QHIIHW
FHUWDLQHVGHVHUUHXUVGpWHFWpHVSHXYHQWrWUH UHFRXYHUWHVGHPDQLqUHDXWRPDWLTXHVDQVHQ LQIRUPHU OH
SLORWHFHTXLGLPLQXHUDLWVDFKDUJHGHWUDYDLO

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$UWLFOHVGHMRXUQDX[LQWHUQDWLRQDX[
 &pOLD 0DUWLQLH 3KLOLSSH 3DODQTXH 5DFLP )DKVVL -HDQ3DXO %ODQTXDUW &DPLOOH
)D\ROODV &KULVWHO 6HJXLQ 7DVN 0RGHO%DVHG 6\VWHPDWLF $QDO\VLV RI %RWK 6\VWHP
)DLOXUHV DQG +XPDQ (UURUV ,((( 7UDQVDFWLRQV RQ +XPDQ0DFKLQH 6\VWHPV ¬
SDUDvWUHSDJHV
 &DPLOOH)D\ROODV-HDQ&KDUOHV)DEUH3KLOLSSH3DODQTXHeULF%DUERQL'DYLG1DYDUUH
<DQQLFN'HOHULV ,QWHUDFWLYH FRFNSLWV DV FULWLFDO DSSOLFDWLRQV DPRGHO±EDVHGDQGD
IDXOW±WROHUDQW DSSURDFK ,QWHUQDWLRQDO -RXUQDO RI &ULWLFDO &RPSXWHU%DVHG 6\VWHPV
9RO1SS
$UWLFOHVGHFRQIpUHQFHVLQWHUQDWLRQDOHVDYHFFRPLWpGHOHFWXUHHWDFWHV
 &pOLD0DUWLQLH'DYLG1DYDUUH3KLOLSSH3DODQTXH&DPLOOH)D\ROODV$*HQHULF7RRO
6XSSRUWHG)UDPHZRUNIRU&RXSOLQJ7DVN0RGHOVDQG,QWHUDFWLYH$SSOLFDWLRQV,Q3URF
RIWKHWK$&06,*&+,6\PSRVLXPRQ(QJLQHHULQJ,QWHUDFWLYH&RPSXWLQJ6\VWHPV
(,&6¬SDUDvWUHSDJHV
 &DPLOOH )D\ROODV -HDQ&KDUOHV )DEUH 3KLOLSSH 3DODQTXH 0DUWLQ &URQHO 'DYLG
1DYDUUH <DQQLFN 'HOHULV $ 6RIWZDUH,PSOHPHQWHG )DXOW7ROHUDQFH $SSURDFK IRU
&RQWURO DQG 'LVSOD\ 6\VWHPV LQ $YLRQLFV ,Q 3URF RI WKH WK ,((( 3DFLILF 5LP
,QWHUQDWLRQDO6\PSRVLXPRQ'HSHQGDEOH&RPSXWLQJ35'&,(((SS
 &DPLOOH )D\ROODV &pOLD0DUWLQLH 3KLOLSSH 3DODQTXH <DQQLFN 'HOHULV -HDQ&KDUOHV
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&RQIHUHQFH'$6&,((($,$$QG
'L[$ODQ-³)RUPDOPHWKRGVDQLQWURGXFWLRQWRDQGRYHUYLHZRIWKHXVHRIIRUPDOPHWKRGVZLWKLQ
+&,´&KDS)RUPDOPHWKRGV$QLQWURGXFWLRQWRDQGRYHUYLHZRIWKHXVHRIIRUPDOPHWKRGV
ZLWKLQ+&, LQ3HUVSHFWLYHVRQ+&,GLYHUVHDSSURDFKHVHGLWHGE\$0RQNDQG1*LOEHUW
(GV$FDGHPLF3UHVV
'L[$ODQ-RKQ)RUPDO0HWKRGVIRU,QWHUDFWLYH6\VWHPV$FDGHPLF3UHVV
'UDJLFHYLF3LHUUH³8QPRGqOHG
LQWHUDFWLRQHQHQWUpHSRXUGHVV\VWqPHVLQWHUDFWLIVPXOWLGLVSRVLWLIV
KDXWHPHQWFRQILJXUDEOHV´7+(6(8QLYHUVLWpGH1DQWHV
'XEH\$EKLVKHN*DERU.DUVDLDQG1DJDEKXVKDQ0DKDGHYDQ³$&RPSRQHQW0RGHOIRU+DUG5HDO
WLPH6\VWHPV&&0ZLWK$5,1&´6RIWZ3UDFW([SHU-RKQ:LOH\?	6RQV,QFQR

'XEH\ $EKLVKHN *DERU.DUVDL 5REHUW.HUHVNHQ\L DQG 1DJDEKXVKDQ0DKDGHYDQ ³$5HDO7LPH
&RPSRQHQW)UDPHZRUN([SHULHQFHZLWK&&0DQG$5,1&´2EMHFW&RPSRQHQW6HUYLFH
2ULHQWHG5HDO7LPH'LVWULEXWHG&RPSXWLQJ,625&WK,(((,QWHUQDWLRQDO6\PSRVLXP
RQ
'XPDV%UXQR'HQLV /DODQQH'RPLQLTXH*XLQDUG5HWR.RHQLJ DQG5ROI ,QJROG ³6WUHQJWKV DQG
:HDNQHVVHV RI 6RIWZDUH$UFKLWHFWXUHV IRU WKH 5DSLG&UHDWLRQ RI7DQJLEOH DQG0XOWLPRGDO
,QWHUIDFHV´ 3URFHHGLQJV RI WKH 1G ,QWHUQDWLRQDO &RQIHUHQFH RQ 7DQJLEOH DQG (PEHGGHG
,QWHUDFWLRQ1HZ<RUN1<86$$&0
($6$ ³&6´ &HUWLILFDWLRQ 6SHFLILFDWLRQV DQG $FFHSWDEOH 0HDQV RI &RPSOLDQFH IRU /DUJH
$HURSODQHV
(VWHEDQ2OLYLHU 6WpSKDQH&KDWW\ DQG 3KLOLSSH$ 3DODQTXH ³:KL]]
(G D YLVXDO HQYLURQPHQW IRU
EXLOGLQJ KLJKO\ LQWHUDFWLYH VRIWZDUH´ (GLWHG E\.QXW1RUGE\ 3HU++HOPHUVHQ'DYLG -
*LOPRUH DQG 6YHLQ $ $UQHVHQ+XPDQ&RPSXWHU ,QWHUDFWLRQ ,17(5$&7 
 ,),3 7&
,QWHUDQWLRQDO&RQIHUHQFHRQ+XPDQ&RPSXWHU,QWHUDFWLRQ&KDSPDQ	+DOO
)$$³&)53DUW´$LUZRUWKLQHVV6WDQGDUGV7UDQVSRUW&DWHJRU\$LUSODQHV
)DUHQF &KULVWHOOH 7KqVH GH GRFWRUDW (5*29$/  XQH PpWKRGH GH VWUXFWXUDWLRQ GHV UqJOHV
HUJRQRPLTXHV SHUPHWWDQW O
pYDOXDWLRQ DXWRPDWLTXH G
LQWHUIDFHV JUDSKLTXHV 7RXORXVH
8QLYHUVLWpGH7RXORXVH
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)D\ROODV&&0DUWLQLH 3 3DODQTXH<'HOHULV -& )DEUH DQG'1DYDUUH ³$Q$SSURDFK IRU
$VVHVVLQJ WKH ,PSDFW RI 'HSHQGDELOLW\ RQ 8VDELOLW\ $SSOLFDWLRQ WR ,QWHUDFWLYH &RFNSLWV´
'HSHQGDEOH&RPSXWLQJ&RQIHUHQFH('&&7HQWK(XURSHDQ
)HNHWH -HDQ'DQLHO 0DUWLQ 5LFKDUG DQG 3LHUUH 'UDJLFHYLF ³6SHFLILFDWLRQ DQG YHULILFDWLRQ RI
LQWHUDFWRUV$WRXURI(VWHUHO´3URFHHGLQJVRI)$+&,
*HQULFK+-³3UHGLFDWH7UDQVLWLRQ1HWV´,Q+LJKOHYHO3HWUL1HWVHGLWHGE\.XUW-HQVHQDQG*U]HJRU]
5R]HQEHUJ6SULQJHU%HUOLQ+HLGHOEHUJ
*HVWXUH:RUNV³*HVWXUH0/´*HVWXUH0/
*KH]]L&DUOR'LQR0DQGULROL6DQGUR0RUDVFDDQG0DXUR3H]]H³$*HQHUDO:D\WR3XW7LPHLQ
3HWUL 1HWV´3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO :RUNVKRS RQ 6RIWZDUH 6SHFLILFDWLRQ DQG
'HVLJQ1HZ<RUN1<86$$&0
*LEHUW9LFWRU0DWKLOGH0DFKLQ-HDQ&KDUOHV)DEUHDQG0LUXQD6WRLFHVFX³'HVLJQIRU$GDSWDWLRQ
)DXOW7ROHUDQFH6WUDWHJLHV´/$$655/$$6
*|UDQVVRQ%HQJW-DQ*XOOLNVHQDQG,QJHU%RLYLH³7KHXVDELOLW\GHVLJQSURFHVV±LQWHJUDWLQJXVHU
FHQWHUHGV\VWHPVGHVLJQLQWKHVRIWZDUHGHYHORSPHQWSURFHVV´6RIWZDUH3URFHVV,PSURYHPHQW
DQG3UDFWLFH-RKQ:LOH\	6RQV/WGQR
*UDP&KULVDQG*LOEHUW&RFNWRQ'HVLJQ3ULQFLSOHVIRU,QWHUDFWLYH6RIWZDUH6SULQJHU
+DPLOWRQ0DUJDUHW+³=HURGHIHFWVRIWZDUH7KHHOXVLYHJRDO,WLVWKHRUHWLFDOO\SRVVLEOHEXWGLIILFXOW
WRDFKLHYHORJLFDQGLQWHUIDFHHUURUVDUHPRVWFRPPRQEXWHUURUVLQXVHULQWHQWPD\DOVRRFFXU´
6SHFWUXP,(((QR
+DPRQ$UQDXG³'pILQLWLRQG
XQODQJDJHHWG
XQHPpWKRGHSRXUODGHVFULSWLRQHWODVSpFLILFDWLRQG
,+0
SRVW:,03 SRXU OHV FRFNSLW LQWHUDFWLIV´ 3K' 'LVVHUWDWLRQ 8QLYHUVLWp 7RXORXVH ,,,  3DXO
6DEDWLHU
+DPRQ $UQDXG 3KLOLSSH 3DODQTXH -RVp /XuV 6LOYD <DQQLFN 'HOHULV DQG (ULF %DUERQL ³)RUPDO
'HVFULSWLRQRI0XOWLWRXFK,QWHUDFWLRQV´3URFHHGLQJVRIWKHWK$&06,*&+,6\PSRVLXPRQ
(QJLQHHULQJ,QWHUDFWLYH&RPSXWLQJ6\VWHPV1HZ<RUN1<86$$&0
+DQ 6HXQJMDH.DQJ* 6KLQ DQG +DUROG $ 5RVHQEHUJ ³'2&725 DQ LQWHJUDWHG VRIWZDUH IDXOW
LQMHFWLRQ HQYLURQPHQW IRU GLVWULEXWHG UHDOWLPH V\VWHPV´ &RPSXWHU 3HUIRUPDQFH DQG
'HSHQGDELOLW\6\PSRVLXP3URFHHGLQJV,QWHUQDWLRQDO
+DUW6DQGUD*DQG/RZHOO(6WDYHODQG³'HYHORSPHQWRI1$6$7/;7DVN/RDG,QGH[5HVXOWVRI
HPSLULFDODQGWKHRUHWLFDOUHVHDUFK´$GYDQFHVLQSV\FKRORJ\(OVHYLHU
+L['HERUDKDQG+5H[+DUWVRQ³)RUPDWLYHHYDOXDWLRQHQVXULQJXVDELOLW\LQXVHULQWHUIDFHV´8VHU
LQWHUIDFHVRIWZDUH
,%0³&RPPRQ8VHU$FFHVV$GYDQFHG,QWHUIDFH'HVLJQ*XLGH´'RFXPHQW6&
,QWHUQDWLRQDO6WDQGDUG2UJDQL]DWLRQ³,62´5RDGYHKLFOHV&RQWUROOHUDUHDQHWZRUN&$1

² ³,62 ´ /2726  $ )RUPDO 'HVFULSWLRQ 7HFKQLTXH %DVHG RQ 7HPSRUDO 2UGUHLQJ RI
2EVHUYDWLRQDO%HKDYLURXU
²³,62´(UJRQRPLFUHTXLUHPHQWVIRURIILFHZRUNZLWKYLVXDOGLVSOD\WHUPLQDOV9'73DUW
*XLGDQFHRQ8VDELOLW\
-HQVHQ.XUW³&RORXUHG3HWUL1HWV´3URFHHGLQJVRIDQ$GYDQFHG&RXUVHRQ3HWUL1HWV&HQWUDO0RGHOV
DQG7KHLU3URSHUWLHV$GYDQFHVLQ3HWUL1HWV3DUW,/RQGRQ8.8.6SULQJHU9HUODJ

-RKQVRQ &: ³8VLQJ = WR VXSSRUW WKH GHVLJQ RI LQWHUDFWLYH VDIHW\FULWLFDO V\VWHPV´ 6RIWZDUH
(QJLQHHULQJ-RXUQDOQR
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.HK+XDQ&KDRDQG7*/HZLV³'LUHFWPDQLSXODWLRQ8VHU,QWHUIDFH0RGHOLQJZLWK+LJKOHYHO3HWUL
1HWV´3URFHHGLQJVRIWKHWK$QQXDO&RQIHUHQFHRQ&RPSXWHU6FLHQFH1HZ<RUN1<86$
$&0
.|QLJ :HUQHU$ 5RPDQ 5lGOH DQG +DUDOG 5HLWHUHU ³,QWHUDFWLYH GHVLJQ RI PXOWLPRGDO XVHU
LQWHUIDFHV´-RXUQDORQ0XOWLPRGDO8VHU,QWHUIDFHV6SULQJHU9HUODJQR
.RRSPDQ3DQG7&KDNUDYDUW\³&\FOLFUHGXQGDQF\FRGH&5&SRO\QRPLDOVHOHFWLRQIRUHPEHGGHG
QHWZRUNV´'HSHQGDEOH6\VWHPVDQG1HWZRUNV,QWHUQDWLRQDO&RQIHUHQFHRQ

.UDVQHU*OHQQ( DQG 6WHSKHQ7 3RSH ³$&RRNERRN IRU8VLQJ WKH0RGHOYLHZ&RQWUROOHU8VHU
,QWHUIDFH3DUDGLJPLQ6PDOOWDON´-2EMHFW2ULHQWHG3URJUDP6,*63XEOLFDWLRQVQR

/DGU\ -HDQ)UDQoRLV ³8QH QRWDWLRQ HW XQ SURFHVVXV RXWLOOp SRXU OH GpYHORSSHPHQW GH V\VWqPHV
LQWHUDFWLIVPXOWLPRGDX[FULWLTXHV´3K'GLVVHUWDWLRQ8QLYHUVLWp7RXORXVH,,,3DXO6DEDWLHU

/DSULH-HDQ&ODXGHHWDO*XLGHGHODVUHWpGHIRQFWLRQQHPHQW&pSDGXqV
/DSULH-HDQ&ODXGH-HDQ$UODW&KULVWLDQ%HRXQHVDQG.DUDPD.DQRXQ³'HILQLWLRQDQGDQDO\VLVRI
KDUGZDUHDQGVRIWZDUHIDXOWWROHUDQWDUFKLWHFWXUHV´&RPSXWHUQR
/DWRVFKLN 0DUF (ULFK ³'HVLJQLQJ 7UDQVLWLRQ 1HWZRUNV IRU 0XOWLPRGDO 95,QWHUDFWLRQV 8VLQJ D
0DUNXS /DQJXDJH´3URFHHGLQJV RI WKH WK ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ0XOWLPRGDO
,QWHUIDFHV:DVKLQJWRQ'&86$,(((&RPSXWHU6RFLHW\
/DXHU 00LFKDsO -pURPH (UPRQW )UpGpULF %RQLRO DQG &ODLUH 3DJHWWL ³:RUVW &DVH 7HPSRUDO
&RQVLVWHQF\LQ,QWHJUDWHG0RGXODU$YLRQLFV6\VWHPV´+LJK$VVXUDQFH6\VWHPV(QJLQHHULQJ
+$6(,(((WK,QWHUQDWLRQDO6\PSRVLXPRQ
/HOOL 9DOpULD $UQDXG %ORXLQ DQG %DXGU\ %HQRLW ³&ODVVLI\LQJ DQG 4XDOLI\LQJ *8, 'HIHFWV´
3URFHHGLQJVRIWKHWK,(((,QWHUQDWLRQDO&RQIHUHQFHRQ6RIWZDUH7HVWLQJ9HULILFDWLRQDQG
9DOLGDWLRQS
/LPERXUJ 4XHQWLQ ³0XOWL3DWK 'HYHORSPHQW RI 8VHU ,QWHUIDFHV´ 3K' GLVVHUWDWLRQ 8QLYHUVLWp
FDWKROLTXHGH/RXYDLQ
/LPERXUJ 4XHQWLQ -HDQ 9DQGHUGRQFNW %HQMDPLQ0LFKRWWH /DXUHQW %RXLOORQ DQG 9tFWRU /ySH]
-DTXHUR86,;0/$/DQJXDJH6XSSRUWLQJ0XOWLSDWK'HYHORSPHQWRI8VHU,QWHUIDFHV9RO
LQ(QJLQHHULQJ+XPDQ&RPSXWHU,QWHUDFWLRQDQG,QWHUDFWLYH6\VWHPVHGLWHGE\5pPL
%DVWLGH3KLOLSSH3DODQTXHDQG-|UJ5RWK6SULQJHU%HUOLQ+HLGHOEHUJ
/\RQV 5( DQG: 9DQGHUNXON ³7KH 8VH RI 7ULSOH0RGXODU 5HGXQGDQF\ WR ,PSURYH &RPSXWHU
5HOLDELOLW\´,%0-RXUQDORI5HVHDUFKDQG'HYHORSPHQWQR
0DUWLQLH'H$OPHLGD&pOLD³8QHDSSURFKHjEDVHGHPRGqOHVV\QHUJLTXHVSRXUODSULVHHQFRPSWH
VLPXOWDQpHGHO¶XWLOLVDELOLWpODILDELOLWpHWO¶RSpUDELOLWpGHVV\VWqPHVLQWHUDFWLIVFULWLTXHV´3K'
GLVVHUWDWLRQ8QLYHUVLWp7RXORXVH,,,3DXO6DEDWLHU
0DUWLQLH&pOLD3KLOLSSH3DODQTXHDQG0DUFR:LQFNOHU6WUXFWXULQJDQG&RPSRVLWLRQ0HFKDQLVPVWR
$GGUHVV 6FDODELOLW\ ,VVXHV LQ 7DVN 0RGHOV 9RO  LQ +XPDQ&RPSXWHU ,QWHUDFWLRQ ±
,17(5$&7HGLWHGE\3HGUR&DPSRV1LFKRODV*UDKDP-RDTXLP-RUJH1XQR1XQHV
3KLOLSSH3DODQTXHDQG0DUFR:LQFNOHU6SULQJHU%HUOLQ+HLGHOEHUJ
0DUWLQLH&pOLD 3KLOLSSH 3DODQTXH'DYLG1DYDUUH DQG(ULF%DUERQL ³$'HYHORSPHQW 3URFHVV IRU
8VDEOH/DUJH6FDOH,QWHUDFWLYH&ULWLFDO6\VWHPV$SSOLFDWLRQWR6DWHOOLWH*URXQG6HJPHQWV´
3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO&RQIHUHQFHRQ+XPDQ&HQWHUHG6RIWZDUH(QJLQHHULQJ
%HUOLQ+HLGHOEHUJ6SULQJHU9HUODJ
0DUWLQLH&pOLD 3KLOLSSH3DODQTXH'DYLG1DYDUUH0DUFR:LQFNOHU DQG(UZDQQ3RXSDUW ³0RGHO
EDVHG 7UDLQLQJ $Q $SSURDFK 6XSSRUWLQJ 2SHUDELOLW\ RI &ULWLFDO ,QWHUDFWLYH 6\VWHPV´
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3URFHHGLQJV RI WKH UG $&0 6,*&+, 6\PSRVLXP RQ (QJLQHHULQJ ,QWHUDFWLYH &RPSXWLQJ
6\VWHPV1HZ<RUN1<86$$&0
0DUWLQLH&pOLD3KLOLSSH3DODQTXH0DUFR:LQFNOHUDQG6WpSKDQH&RQYHUV\³'5($0(5$'HVLJQ
5DWLRQDOH (QYLURQPHQW IRU $UJXPHQWDWLRQ 0RGHOLQJ DQG (QJLQHHULQJ 5HTXLUHPHQWV´
3URFHHGLQJVRI WKHWK$&0,QWHUQDWLRQDO&RQIHUHQFHRQ'HVLJQRI&RPPXQLFDWLRQ1HZ
<RUN1<86$$&0
0HL[QHU*HUULW0DULXV2UIJHQ DQG0RULW].PPHUOLQJ(YDOXDWLRQRI8VHU ,QWHUIDFH'HVFULSWLRQ
/DQJXDJHVIRU0RGHO%DVHG8VHU,QWHUIDFH'HYHORSPHQWLQWKH*HUPDQ$XWRPRWLYH,QGXVWU\
9RO  LQ+XPDQ&RPSXWHU ,QWHUDFWLRQ+XPDQ&HQWUHG'HVLJQ$SSURDFKHV0HWKRGV
7RROV DQG(QYLURQPHQWV HGLWHG E\0DVDDNL.XURVX  6SULQJHU%HUOLQ+HLGHOEHUJ

0HPRQ$WLI00DUWDK(3ROODFNDQG0DU\/RX6RIID³+LHUDUFKLFDO*8,WHVWFDVHJHQHUDWLRQXVLQJ
DXWRPDWHGSODQQLQJ´6RIWZDUH(QJLQHHULQJ,(((7UDQVDFWLRQVRQQR
0\HUV%UDG$DQG0DU\%HWK5RVVRQ³6XUYH\RQ8VHU,QWHUIDFH3URJUDPPLQJ´3URFHHGLQJVRIWKH
6,*&+,&RQIHUHQFHRQ+XPDQ)DFWRUVLQ&RPSXWLQJ6\VWHPV1HZ<RUN1<86$$&0

1DYDUUH'DYLG³8QHWHFKQLTXHGHGHVFULSWLRQIRUPHOOHHWXQHQYLURQQHPHQWSRXUXQHPRGpOLVDWLRQHW
XQH H[SORLWDWLRQ V\QHUJLTXHV GHV WkFKHV HW GX V\VWqPH´ 3K' GLVVHUWDWLRQ
8QLYHUVLWp7RXORXVH,
1DYDUUH'DYLG3KLOLSSH3DODQTXH -HDQ)UDQFRLV/DGU\ DQG(ULF%DUERQL ³,&2V$0RGHO%DVHG
8VHU,QWHUIDFH'HVFULSWLRQ7HFKQLTXHGHGLFDWHGWR,QWHUDFWLYH6\VWHPV$GGUHVVLQJ8VDELOLW\
5HOLDELOLW\ DQG 6FDODELOLW\´$&0 7UDQVDFWLRQV RQ &RPSXWHU+XPDQ ,QWHUDFWLRQ 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0RGHOV´ $XWRPRWLYH (OHFWURQLFV  UG ,QVWLWXWLRQ RI (QJLQHHULQJ DQG 7HFKQRORJ\
&RQIHUHQFHRQ
:DQJ.DQJ6KDRSLQJ:DQJDQG-LDQ6KL³,QWHJUDWHGUHOLDELOLW\WKHRU\DQGHYDOXDWLRQPHWKRGRORJ\
RI$)';´,QGXVWULDO,QIRUPDWLFV,1',1WK,(((,QWHUQDWLRQDO&RQIHUHQFHRQ

:DVVHUPDQ $QWKRQ\ , ³8VHU 6RIWZDUH (QJLQHHULQJ DQG WKH 'HVLJQ RI ,QWHUDFWLYH 6\VWHPV´
3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO&RQIHUHQFH RQ 6RIWZDUH(QJLQHHULQJ 3LVFDWDZD\1-
86$,(((3UHVV
:HJQHU3HWHU³:K\,QWHUDFWLRQLV0RUH3RZHUIXO7KDQ$OJRULWKPV´&RPPXQ$&0$&0QR

:LOODQV -DPHV 6 DQG 0LFKDHO ' +DUULVRQ ³3URWRW\SLQJ 3UHLPSOHPHQWDWLRQ 'HVLJQV RI 9LUWXDO
(QYLURQPHQW%HKDYLRXU´3URFHHGLQJVRIWKHWK,),3,QWHUQDWLRQDO&RQIHUHQFHRQ(QJLQHHULQJ
IRU+XPDQ&RPSXWHU,QWHUDFWLRQ/RQGRQ8.8.6SULQJHU9HUODJ
:ULJKW1LFKRODV$QGUHZ63DWULFN DQG5REHUW%LGGOH ³'R<RX6HH<RXU3DVVZRUG"$SSO\LQJ
5HFRJQLWLRQWR7H[WXDO3DVVZRUGV´3URFHHGLQJVRIWKH(LJKWK6\PSRVLXPRQ8VDEOH3ULYDF\
DQG6HFXULW\1HZ<RUN1<86$$&0
%LEOLRJUDSKLH

<HK<LQJ&%RE³7ULSOHWULSOHUHGXQGDQWSULPDU\IOLJKWFRPSXWHU´$HURVSDFH$SSOLFDWLRQV
&RQIHUHQFH3URFHHGLQJV,(((YRO
<HK <LQJ & %RE ³'HVLJQ &RQVLGHUDWLRQV LQ %RHLQJ  )O\%\:LUH &RPSXWHUV´ UG ,(((
,QWHUQDWLRQDO 6\PSRVLXP RQ +LJK$VVXUDQFH 6\VWHPV (QJLQHHULQJ +$6( 
 
1RYHPEHU:DVKLQJWRQ'&86$3URFHHGLQJV
=LHJOHU-)DQG:$/DQIRUG³(IIHFWRI&RVPLF5D\VRQ&RPSXWHU0HPRULHV´6FLHQFHQR

=LHJOHU-)HWDO³,%0H[SHULPHQWVLQVRIWIDLOVLQFRPSXWHUHOHFWURQLFV´,%0-RXUQDO
RI5HVHDUFKDQG'HYHORSPHQWQR



22

'HSXLVO¶LQWURGXFWLRQDXGpEXWGHVDQQpHVGXVWDQGDUG$5,1&GpILQLVVDQWOHVLQWHUIDFHV
JUDSKLTXHVGDQVOHVFRFNSLWVOHVDYLRQVPRGHUQHVWHOVTXHO¶$O¶$RXOH%LQWqJUHQWGHV
V\VWqPHV LQWHUDFWLIV SHUPHWWDQW j O¶pTXLSDJH G¶LQWHUDJLU DYHF GHV DSSOLFDWLRQV LQWHUDFWLYHV &HV
DSSOLFDWLRQVVRQWDIILFKpHVVXUGHVpFUDQVjWUDYHUVO¶XWLOLVDWLRQG¶XQGLVSRVLWLIVLPLODLUHjXQFODYLHUHW
XQHVRXULV3RXUGHVUDLVRQVG¶H[LJHQFHVGHVUHWpGHIRQFWLRQQHPHQWO¶XWLOLVDWLRQGHFHVV\VWqPHVHVW
OLPLWpH j O¶KHXUH DFWXHOOH j OD FRPPDQGH HW DX FRQWU{OH GH IRQFWLRQV DYLRQLTXHV QRQ FULWLTXHV
&HSHQGDQWO¶XWLOLVDWLRQGHFHVV\VWqPHVGDQVOHVFRFNSLWVG¶DYLRQVFLYLOVDSSRUWHGHQRPEUHX[DYDQWDJHV
WHOVTX¶XQHDPpOLRUDWLRQGHO¶pYROXWLYLWpGXFRFNSLWTXLDPqQHQWOHVLQGXVWULHOVjFKHUFKHUFRPPHQW
O¶pWHQGUH j OD FRPPDQGH HW OH FRQWU{OH GH V\VWqPHV DYLRQLTXHV FULWLTXHV 'DQV FHWWH RSWLTXH QRXV
SURSRVRQVXQHDSSURFKHGXDOHHWKRPRJqQHGHSUpYHQWLRQHWGHWROpUDQFHDX[IDXWHVSRXUFRQFHYRLUHW
GpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV&HOOHFLUHSRVHGDQVXQSUHPLHUWHPSVVXUXQH
DSSURFKHjEDVHGHPRGqOHVSHUPHWWDQWGHGpFULUHGHPDQLqUHFRPSOqWHHWQRQDPELJXsOHVFRPSRVDQWV
ORJLFLHOVGHVV\VWqPHVLQWHUDFWLIVHWGHSUpYHQLUOHVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQW'DQVXQVHFRQG
WHPSV HOOH UHSRVH VXUXQHDSSURFKHGH WROpUDQFH DX[ IDXWHVQDWXUHOOHV HW FHUWDLQHV IDXWHV ORJLFLHOOHV
UpVLGXHOOHVHQRSpUDWLRQJUkFHjODPLVHHQ°XYUHG¶XQHVROXWLRQDUFKLWHFWXUDOHIRQGpHVXUOHSULQFLSH
GHVFRPSRVDQWVDXWRWHVWDEOHV/HVFRQWULEXWLRQVGHODWKqVHVRQWLOOXVWUpHVVXUXQHpWXGHGHFDVGHWDLOOH
LQGXVWULHOOHXQHDSSOLFDWLRQLQWHUDFWLYHLQVSLUpHGXV\VWqPHGHFRPPDQGHHWFRQWU{OHGHO¶DXWRSLORWHGH
O¶$

0RWVFOHIV6\VWqPHVLQWHUDFWLIVFULWLTXHV6UHWpGHIRQFWLRQQHPHQW$UFKLWHFWXUHORJLFLHOOH$SSURFKH
jEDVHGHPRGqOHV7ROpUDQFHDX[IDXWHV&RFNSLWVDYLRQLTXHV




6LQFHWKHLQWURGXFWLRQRIWKH$5,1&VWDQGDUGWKDWGHILQHVJUDSKLFDOLQWHUIDFHVLQWKHFRFNSLWV
LQWKHHDUO\PRGHUQDLUFUDIWVVXFKDVWKH$WKH$RUWKH%SRVVHVVLQWHUDFWLYHV\VWHPV
7KH FUHZ LQWHUDFWV WKURXJK SK\VLFDO GHYLFHV VLPLODU WR NH\ERDUG DQG PRXVH ZLWK LQWHUDFWLYH
DSSOLFDWLRQV GLVSOD\HG RQ VFUHHQV )RU GHSHQGDELOLW\ UHDVRQV RQO\ QRQFULWLFDO DYLRQLFV V\VWHPV DUH
PDQDJHGXVLQJVXFKLQWHUDFWLYHV\VWHPV+RZHYHUWKHLUXVHEULQJVVHYHUDODGYDQWDJHVVXFKDVDEHWWHU
XSJUDGDELOLW\OHDGLQJDLUFUDIWPDQXIDFWXUHUVWRJHQHUDOL]HWKHXVHRIVXFKLQWHUDFWLYHV\VWHPVWRWKH
PDQDJHPHQWRIFULWLFDODYLRQLFVIXQFWLRQV7RUHDFKWKLVJRDOZHSURSRVHDGXDODQGKRPRJHQHRXVIDXOW
SUHYHQWLRQDQGIDXOWWROHUDQFHDSSURDFK)LUVWO\ZHSURSRVHDPRGHOEDVHGDSSURDFKWRGHVFULEHLQD
FRPSOHWH DQG XQDPELJXRXV ZD\ LQWHUDFWLYH VRIWZDUH FRPSRQHQWV WR SUHYHQW DV PXFK DV SRVVLEOH
GHYHORSPHQWVRIWZDUHIDXOWV6HFRQGO\ZHSURSRVHDIDXOWWROHUDQWDSSURDFKWRGHDOZLWKRSHUDWLRQDO
QDWXUDOIDXOWVDQGVRPHUHVLGXDOVRIWZDUHIDXOWV7KLVLVDFKLHYHGWKURXJKWKHLPSOHPHQWDWLRQRIDIDXOW
WROHUDQWDUFKLWHFWXUHEDVHGRQWKHSULQFLSOHRIVHOIFKHFNLQJFRPSRQHQWV2XUDSSURDFKLVLOOXVWUDWHGRQ
DUHDOVL]HFDVHVWXG\DQLQWHUDFWLYHDSSOLFDWLRQEDVHGRQWKHFRPPDQGDQGFRQWUROV\VWHPRIWKH$
DXWRSLORW

.H\ZRUGV ,QWHUDFWLYH &ULWLFDO 6\VWHPV 'HSHQGDELOLW\ 6RIWZDUH $UFKLWHFWXUH 0RGHO%DVHG
$SSURDFK)DXOWWROHUDQFH$LUFUDIWFRFNSLWV

